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ENVIRONMENTS: A LONGITUDINAL STUDY OF APTITUDE 
TREATMENT INTERACTION 
FEBRUARY 1989 
GUIDO JOHN SABELLI, B.A., MERRIMACK COLLEGE 
M.A., ASSUMPTION COLLEGE 
Ed. D., UNIVERSITY OF MASSACHUSETTS 
Directed by: Professor Robert L. Sinclair 
This longitudinal study tested six hypotheses by 
comparing the achievement levels of two groups of 
students, one of which received an extra year of 
instruction in a mastery based transitional grade program 
between their kindergarten and first grade years of 
school. This K-l group, composed of thirty-five at-risk 
students who passed through the program between 1979 and 
1983, made up the experimental group. The control group 
consisted of the 209 students who passed through grades 
K-4 in the regular program during the same time period in 
the same predominately white middle class elementary 
school. 
vi 
Eight hypotheses were examined in light of 
pre-kindergarten aptitude test scores and second and 
fourth grade achievement test scores taken from the 
cumulative records of each of the 244 students in the 
study. 
The major finding of the study supports Bloom's 
contention that educators and parents need not accept the 
conventional wisdom that a normal distribution of aptitude 
will invariably produce a normal distribution of 
achievement with certain numbers of children failing to 
achieve adequately. While the experimental group did not 
achieve the same high levels of achievement as the control 
group, they did achieve grade level equivalents at both 
second grade and fourth grade. Mean gain scores between 
second grade and fourth grade were not significantly 
different. The author's conclusion was that the 
experimental group learned just as well as the control 
group subsequent to the treatment. While the data does not 
indicate an aptitude treatment interaction that would 
allow one to say that slower learners can "catch up" with 
faster learners, it does demonstrate that learners who are 
initially slower need not fall further and further behind 
over time. 
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CHAPTER I 
INTRODUCTION 
Statement of the Problem 
In attempting to create equitable learning conditions, 
"Elementary school teachers perform an incredibly complex 
job. Each teacher must see that 20 to 30 pupils learn 
several subjects within a limited number of hours and 
within the limitations of teacher's time, energy and 
knowledge. Perhaps the most complicating feature that the 
teachers face is the range of individual differences among 
students-their entering level of achievement, learning 
rate, orientation to school tasks, and self control of 
behavior."1 
According to Strother: 
Classroom populations are becoming [even] more 
diverse. Federal and state emphasis on insuring 
equal treatment for all schoolchildren-including 
the handicapped, the bilingual, and the 
gifted-means that teachers must deal with 
students whose characteristics vary widely. And 
unless there are major changes in educational 
policy, this trend promises to continue. 
Every teacher has faced the problem of teaching 
a lesson to a large group whose members differ 
widely in skills. In a subject such as 
mathematics, in which one skill builds upon 
another, meeting the needs of all students m a 




While some schools choose to ignore differences in 
learning rate and style by allowing a certain amount of 
time for everybody to progress through the same learning 
experiences, two dominant techniques have emerged for 
attempting to deal with individual differences within the 
classroom. The first and most commonly used in elementary 
grade classrooms is the technique of "ability grouping" 
where pupils are assigned to different groups, on the 
basis of estimated learning rates.3 While ability 
grouping is generally accepted as a way to deal with 
individual differences, it presents a major problem to the 
classroom teacher in that students other than the ones she 
is working with directly, must work independently. In a 
study of "seatwork" by Anderson she cites a study by 
Fischer et al., 1978 in which studies of the use of time 
in elementary classrooms revealed that up to 70% of a 
student's time was used up doing independent seatwork 
assignments.4 
Although grouping students for instruction is 
believed to be a more effective teaching device 
than whole class instruction because teaching 
can be directed to student's ability levels, it 
also markedly reduces the amount of total time 
each student is exposed to direct teacher 
instruction. Several studies (e.g., Stallings 
and Kaskowitz 1974; Rosenshine 1980) show that 
student time spent in teacher led settings is 
associated with greater cognitive involvement 
and time on task than time spent doing seatwork. 
Cognitive engagement, in turn, is positively 
3 
related to achievement (Wiley and Harnischfeger 
1974; Fischer et al. 1978). Whether the 
increased effectiveness of instruction in small 
groups balances the loss of instructional time 
is questionable. 
The other commonly used technique for accommodating 
individual differences comes under the rubic of 
"individualized instruction". In theory, students are 
taught at their own level. Slower students or students 
with learning problems are successful because they are 
allowed to progress at their own rate. Meanwhile, "faster" 
students move more rapidly through the material. 
In practice, however, the programs of 
individualized instruction that were developed 
and evaluated in the Sixties and Seventies 
proved disappointing. For one thing, they were 
hard to implement because they required extra 
staff and supplies.. .1 f the individualized 
instructional programs of the Sixties and 
Seventies had proved markedly more effective 
than traditional, large-group instruction, the 
costs of implementation might have seemed 
worthwhile. Individually Prescribed 
Instruction (IPI) was probably the most widely 
used - and certainly the most rigorously and 
thoroughly evaluated - research-based 
individualized program.The quality of 
instruction was reduced in those individualized 
programs, Slavin says, because students did not 
receive direct instruction from a teacher; 
instead, they were required to learn on their 
own from written materials. The students were 
not adequately motivated, because individualized 
instruction was often boring and seldom offered 
any incentive for moving rapidly through the 
units. Meanwhile, students engaged in those 
individualized programs spent more time on 
procedures (e.g. passing out materials, waiting 
to have the teacher check theirgwork), and thus 
they had less time for learning." 
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According to Strother, the results in reading were 
somewhat more encouraging.7 However, despite the fact 
that reading has always been the most important subject in 
our schools, it remains ...the number one educational 
problem with an estimated 25 percent of the population 
functionally illiterate. In 1970, the problem was deemed 
so serious that the federal government embarked upon the 
Right to Read Program with its goal being to assure that 
99 percent of all people in the United States who [were] 
16 years old and 90 percent of all over 16 [would] be 
functionally literate by 1980."8 
The dominant instructional model to emerge from these 
efforts is Differential Diagnosis - Prescriptive 
Teaching. DDPT involves the assessment of 
p sy cholinguistic and perceptual motor abilities that are 
9 presumed necessary for learning basic academic skills. 
"According to this model, failure to master [a] basic 
academic skill[s], such as reading, may be traced to 
impairments in one or more of the requisite underlying 
processes or abilities."10 Based on the results of 
diagnosis, a prescriptive plan is written. "These 
prescriptions generally take one of two forms. In one 
form, differential diagnostic information is used to 
generate a program to directly remediate an underlying 
ability weakness. In a second form, weak abilities are 
5 
not remediated; rather, the focus is on academic targets, 
such as reading or mathematics, for which instructional 
programs are devised that capitalize upon the child's 
pattern of underlying strengths and weaknesses, as 
identified in the course of diagnosis."11 
Despite the "proliferation of tests and training 
programs designed for DDPT...repeated failure to support 
the assumptions underlying the DDPT model cast doubt on 
the model's validity" and hence, its usefulness.12 "A 
number of authors who have reviewed specific aspects of 
the DDPT model have arrived at a similar conclusion 
(Hammill and Larsen, 1974b; Sedlack and Weener, 1973; 
Silverston and Deichman, 1975; Ysseldyke, 1973).13 By 
1978, Kenneth Lexier wrote, "in all honesty, we must 
report that the war against reading failure is not going 
well."14 This despite massive efforts on the part of 
the federal government to foster the creation of new 
methods and programs to deal with the problem of reading 
failure. 
The problems associated with creating equitable 
learning environments for students that vary widely in 
terms of their abilities and disabilities are indeed 
complex. But despite the inherent difficulty, "It is 
socially indefensible to give some children good education 
education. This is captured in the slogan and some poor 
6 
"equality of educational opportunity." But simple 
equalization too easily degenerates into inviting each 
child to compete for a place in the system. Guaranteeing 
^ ^ ^ race, while putting all the burden on the 
individual, is a passive policy. In this century, social 
policy has turned to an active effort to design social 
conditions that will help everyone to run his strongest 
race. While traditionally the question has been, is 
the child ready for school, the work of Goodlad, Cronbach, 
and Bloom make it clear that equally important is the 
question as to whether the school is ready for the child. 
According to Bloom, "Instruction provided to a group 
of from twenty to seventy learners is likely to be very 
effective for some learners and relatively ineffective for 
the other learners. This aspect of the process of 
schooling is likely to be replete with errors which are 
compounded over time. Unless there are ways of identifying 
and correcting the flaws in both the teaching and the 
learning, the system of schooling is likely to produce 
individual differences in learning which continue and are 
exaggerated over time."^^ In essence, Bloom holds that 
students who are initially slower learners need not fall 
further and further behind over time. 
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While certainly not the first to do so, Bloom's work 
in the area of Mastery Learning calls into question the 
traditional view of the relationship between measured 
intelligence and school learning. Despite the high 
correlation usually found between I.Q. and school 
achievement ( + .4 to +.7), Bloom contends that much of the 
variation in learning is a result of the quality of 
instruction rather than differences in innate potential 
thought to be fixed within individuals at the time of 
conception. According to Bloom, when instruction takes 
into account differences in the characteristics of the 
learners, all or almost all students can achieve at high 
levels despite differences in their initial aptitudes. 
Bloom holds that under "mastery learning conditions" where 
instructional time is allowed to vary from student to 
student, individual differences can be eliminated or 
reduced to the point where aptitude will no longer predict 
achievement. 
The most striking of [his] findings is that under the 
best learning conditions we can devise-(tutoring)-the 
average student is 2 sigmas above the average control 
student taught under conventional group methods of 
instruction. In Bloom's view, the tutoring process 
demonstrates that most of the student's do have the 
potential to reach this high level of learning. An 
important task of research and instruction is to seek ways 
8 
of accomplishing this under more practical and realistic 
conditions than one-to-one tutoring, which is too costly 
for most societies to bear on a large scale.17 
One such attempt is the context for this study. It is 
a "mastery" based transitional grade program that was in 
existence in Sterling, Massachusetts between 1979 and 
19 83. Each year at the completion of their kindergarten 
year, approximately 10 students were selected for this 
program. Selection was based upon the kindergarten 
teacher's recommendation and the approval of the child's 
parents. These students were enrolled in the transition 
class for one full school year. The intent of the program 
was to provide a specialized type of learning environment 
for this group of students who were considered to be 
marginal under traditional first grade conditions. A more 
detailed description of the characteristics of this 
environment and discussion as to how they relate to the 
hypotheses is presented in the review of literature. Upon 
the completion of the transition year, these children 
entered a regular first grade classroom. 
An important point to be made here is that the K-l 
class was not conceived to be a slow group to be tracked 
through the system. Rather it was meant as an alternative 
to grouping and tracking which continues to be the 
9 
dominant response in dealing with the problems posed by 
individual differences. In contrast to a low track, the 
primary goal of the transition program was to help these 
marginal students to achieve and maintain grade level 
academic performance. 
Of primary interest in this study is the belief of 
Bloom and his associates "that aptitudes for particular 
learning tasks are not completely stable, and that they 
may be modified by appropriate environmental conditions or 
home and school learning experiences.18 It is likely 
that these aptitudes can be most markedly affected early 
in the child's home and school life. The central task of 
educational programs concerned with learning to learn and 
general education should be to produce positive changes in 
students' basic aptitudes. However, the key problem for 
strategies of Mastery Learning is to help students learn a 
subject to mastery whether or not changes are made in the 
aptitudes which are predictive of such learning. 
In essence, Bloom's Theory of School Learning proposes 
that in the relationship between aptitude and achievement, 
extra instructional time under Mastery Learning 
conditions, can be substituted for points on a 
quantitative scale of some particular aptitude. Very 
simply, it says that achievement is some function of 
10 
aptitude X instructional time such that given a particular 
aptitude and a level of mastery to be achieved, almost any 
student could reach mastery given sufficient instructional 
time. 
In Bloom's own words, "If students are normally 
distributed with respect to aptitude but the kind and 
quality of instruction and learning time allowed are made 
appropriate to the characteristics and needs of each 
learner, the majority of students will achieve subject 
mastery. The correlation between aptitude and achievement 
should approach zero."19 
Bloom's critics are quick to point out however, that 
while achievement may be similar after different amounts 
of time for instruction, this is not the same as 
eliminating the effect of initial differences in aptitude. 
For had the faster learners gone on to new tasks during 
the extra time allotted to the slower learners, the 
distribution of achievement would once again vary relative 
to initial aptitude levels. This position holds that 
aptitude is a stable determinant of achievement and that 
learning rates remain constant over time. In this view, 
initial differences in aptitude will be reflected in 
subsequent achievement levels. Further, rather than 
becoming more and more alike in terms of their learning, 
the differences in achievement should increase over time. 
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The intriguing aspect of Bloom's position however is 
his belief that under optimal conditions, slower learning 
students can learn to process information more 
efficiently. The result is that the amount of time 
required by these students to achieve to a set criterion 
can be made to decrease over succeeding learning tasks. In 
essence it says that learners who are initially slower can 
"catch up" to faster learners by learning how to learn. 
If so, then one might suppose that some combination of 
individual characteristics and instructional variables had 
come together to increase the learning rate of the 
children who initially scored low on the aptitude test. 
According to Cronbach, a serious attempt to match learners 
with their optimal learning environments requires one to 
take into account the potential interactions between the 
characteristics of the learner, the learning task, the 
method of instruction, the conditions of practice, and the 
criteria against which the learning is judged. "An 
interaction is said to be present when a situation has one 
effect on one kind of person and a different effect on 
another....[indeed,] The whole process of seeking order in 
behavioral and biological science is one of partitioning a 
grand matrix of organisms and situations into blocks in 
such a manner that a single generalization applies to all 
12 
the organisms and all the situations classified within a 
block. The science of human behavior is built up by 
identifying a class of persons who respond similarly to 
some particular range of situations."20 
However, while "adaptation to the individual has been 
a slogan widely held by educators,...such adaptation has 
never been systematic because no one has known the 
principles that govern the matching of learner and 
instructional environment."21 
Purpose of the Study 
The purpose of this study is to test the basic 
assumptions of Mastery Learning theorists by comparing the 
students who participated in the K-l transition program 
and the students who did not on 2nd and 4th grade 
achievement tests. A primary objective in the analysis of 
the results is to test for interaction between the initial 
aptitude scores and the treatment of the two groups. 
Stated in null form, the hypotheses are: 
1. Students from the transition program do not achieve 
parity with students in the regular program as 
measured by the Iowa Test of Basic Skills administered 
in the spring of their second grade year. 
13 
la. The correlation between scores from the Dallas 
Pre-kindergarten Screening Test and the Iowa Test of 
Basic Skills taken in the spring of their second grade 
year, will not be significantly different for students 
taught under traditional conditions and those who 
passed through the K-l Program. 
2. Students from the transition program do not achieve 
parity with students in the regular program as 
measured by the Iowa Test of Basic Skills administered 
in the spring of their fourth grade year. 
2a. The correlation between scores from the Dallas 
Pre-kindergarten Screening Test and the Iowa test of 
Basic Skills taken in the spring of their fourth grade 
year, will not be significantly different for students 
taught under traditional conditions and those who 
passed through the K-l Program. 
3. There will be no significant difference between the 
gain scores of the experimental and control groups as 
measured by the difference between their mean 
achievement test scores at second grade and at fourth 
grade. 
4. When the second grade achievement test score of 
each student is adjusted for their aptitude using 
analysis of covariance, there will be no significant 
14 
difference in the mean achievement levels of the 
experimental and control groups. 
5. When the fourth grade achievement test score of 
each student is adjusted for their aptitude using 
analysis of covariance, there will be no significant 
difference in the mean achievement levels of the 
experimental and control groups. 
6. When each student's second and fourth grade 
achievement test score is adjusted for their aptitude 
using analysis of covariance, there will be no 
significant difference between the gain scores of the 
experimental and control groups. 
Significance of the Study 
The significance of the present study may be evaluated 
on two levels. In the practical sense, it is limited to 
those purposes properly established by the limitations of 
its research design. As such it has a pointed quality; a 
specific problem to solve, a particular context within 
which to solve it. 
As a preliminary study, it poses a number of questions 
regarding the policies and practices of kindergarten and 
elementary schools across the country. If in fact there is 
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evidence of significant ATI within the K-l group, it calls 
into question the current practice of using chronological 
age as the major criterion for entrance into kindergarten. 
Such practice assumes that all children develop in the 
same way at the same rate. It is time that we finally put 
to rest the Darwinian notion that learning is simply the 
unfolding of an innate capacity to learn. 
On a second more global level the issues with which 
this study is concerned have potentially profound 
implications for public school education as we know it 
today. For if there is sufficient cause to believe that 
instructional environments can be tailored to the 
individual or group needs of students, one could not 
justify the inherent inequities within the current systems 
of instruction. Evidence of ATI would require no less 
than the redesign of our current methods for the delivery 
of educational services. For how is it that a country with 
the determination and know how to put a man on the moon 
can not foster the commitment and energy to create policy 
and practice that would put each child on an equal 
footing? How is it that we can not develop a system of 
education that treats all children with the respect and 
dignity they are due? 
As the generation of adults who are the "baby boom", 
we watched the race into space from our living rooms and 
classrooms, we survived the "new" math and science, 
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experienced the turmoil of racial desegregation and 
Vietnam and we believed in the hopes and dreams of the 
"great society" and the "open classroom". As the ones who 
have carried those beliefs through the disappointments of 
the 70's and the conservativeness of the 80's, it is our 
moral obligation to issue in a new era of education for 
the youth of America. It is our responsibility to build 
educational systems that eliminate or at least diminish 
the deleterious effects of individual differences rather 
than exaggerate and perpetuate them. There should be but 
one over-riding goal for the public schools of America; 
and that is to create and maintain equitable learning 
environments. Environments that will allow all students 
the opportunity to achieve their potential. In essence, it 
is to become as Horace Mann envisioned, "The Great 
Equalizer" in American society. 
If we are to avoid a sort of "mindlessness" in this 
endeavor, we must conceive of and develop environments 
that are grounded in common belief and assumption but yet 
are capable of and flexible enough to meet the needs of 
all or almost all children. It is left to us, to set a new 
standard for quality. To establish if you will, a "new 
technology of instruction". Instruction based upon those 
values that have for too long lay dormant in society. Like 
17 
a bear emerging from his long winter sleep, we must be 
driven to find new sources of encouragement. Evidence of 
positive ATI can be just such a source. 
However, in beginning with a philosophic discussion of 
the role of the school in society, one must acknowledge 
the fact that what should be and what actually is are very 
rarely the same. Nevertheless, what should be is the 
essential first step in any thoughtful discussion of 
educational practice. For it is from such a base, that one 
must frame the questions that ultimately transfer into 
practice. When the decision-making process lacks such a 
base, direction becomes subject to the whims of political, 
social and economic power brokers. In essence, such a 
course is no course at all. Like an inanimate object left 
to the destructive forces of nature, the schools become 
vulnerable and subject to decay. 
Unlike that which is subject to entropy, the school 
should liken itself to a living and breathing organism. In 
contrast to that which simply decays, living organisms are 
constantly fighting back, using their innate resources to 
delay or thwart what one must concede is an inevitable 
destiny. The concept is negative entropy and it is 
fundamental to progress and change. It involves doing, it 
involves thinking, and most importantly it involves 
assuming responsibility. 
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It is this writer's belief that the above is 
prerequisite to the creation and maintenance of quality 
learning environments. Teachers, principals, 
superintendents, and school committee persons must assume 
and accept on an ongoing basis the responsibility for 
thinking and acting in the best interest of American 
Society; a society founded on and sustained by democratic 
ideals. The essence of education in a democracy is that 
which fights the destructive forces of society, that which 
protects the essential components of humanity and provides 
the sustenance for its future development. In this view, 
the school is neither a leader nor a follower of society, 
but rather it is an essential component of its existence. 
When necessary, it must draw itself in to serve what 
Postman calls a conserving function. And when necessary, 
it reaches out to help develop that which is necessary for 
the well-being of society. It is the source of energy for 
humanity and by its nature it is dynamic and subject to 
change. The question then is not the traditional one as to 
whether the school should lead or follow society but 
rather it is under what conditions should it act and under 
what conditions should it react. 
In making such decisions, one must recognize the 
critical role of his/her values. For it is no less than a 
moral imperative that teachers and public school 
administrators be aware of how their policies and practice 
19 
impact upon the students and upon society at large. Dewey 
made clear the need for policy makers to understand the 
relationship between changes in the school and changes 
within society. 
Whenever we have in mind the discussion of a new 
movement in education, it is especially 
necessary to take the broader, or social view. 
Otherwise changes in the school institution and 
tradition will be looked at as the arbitrary 
inventions of particular teachers; at the worst 
transitory fads, and at best merely improvements 
in certain details-and this is the plane upon 
which it is too customary to consider school 
changes. It is as rational to conceive of the 
locomotive or the telegraph as personal 
devices. The modification going on in the 
method and curriculum of education is as much a 
product of the changed social situation, and as 
much an effort to meet the needs of the new 
society that is forming, as are changes in modes 
of industry and commerce.22 
However clear this point might be, the question as to 
whether the school should lead or follow society has given 
rise to many a debate in the history of American 
Education. For along with the changes in society, come 
changing value systems and whether one consciously sets 
out to do so or not, curriculum reflects the values of 
both the curriculum builder and those who implement it. In 
assessing quality, one most often finds that these values 
are inextricably bound to a particular view of reality. In 
7.en and the Art of Motorcycle Maintenance, Robert Pirsig 
describes how value relates to reality to help define 
quality. 
20 
Value, the leading edge of reality, is not an 
irrelevant offshoot of structure. Value is the 
predecessor of structure. It's the 
preintellectual awareness that gives rise to 
it. Our structured reality is preselected on 
the basis of value, and really to understand 
structured reality requires an understanding of 
the value source from which it's derived. 
One's rational understanding of a motorcycle is 
therefore modified from minute to minute as one 
works on it and sees that a new and different 
rational understanding has more Quality. One 
doesn't cling to old sticky ideas because one 
has an immediate rational basis for rejecting 
them. Reality isn't static anymore. It's not a 
set of ideas you have to either fight or resign 
yourself to. It's made up, in part, of ideas 
that are expected to grow as you grow, and as we 
all grow, century after century. With Quality as 
a central undefined term, reality is, in its 
essential nature, not static but dynamic. And 
when you really understand dynamic reality you 
never get stuck. It has forms but the forms are 
capable of change.23 
And so it is with learning environments, for while the 
structure of curriculum must remain internally consistent, 
there must be within that structure provision for both 
evaluation and change. Quality then is not to be 
understood simply in terms of pre-existing values and 
beliefs, but in addition, it should take into account the 
context of the prevailing beliefs and values of its time. 
Quality remains undefined in the sense that man's view of 
reality is in a constant state of flux. Hence, the values 
and beliefs upon which one must ultimately come to judge 
quality are also changing. It is this writer's belief that 
evidence for ATI would set a new standard for quality. ATI 
would demand that one re-examine the traditional learning 
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theories that underlie the prevelant models for 
curriculum. Morally, it would demand that educators begin 
to develop truly equitable learning environments. 
Environments that would allow all or almost all children 
to reach their full potential. Environments that take into 
account what the learner brings to the task as well as 
what the task demands of the learner. 
As shown in the review of the progressive and 
essentialist schools of thought, it is not sufficient to 
simply manage the learning conditions. Nor is it 
sufficient to simply manage the learners. If we are to 
create truly equitable learning conditions we must begin 
to understand how learning styles interact with learning 
conditions. Further we must design management systems that 
are capable of utilizing this information in such a way 
that instruction is both efficient and effective for all 
students. Toward this end, we must conceptualize models of 
curriculum that provide alternatives to well-meaning but 
ineffective '’pull-out" programs and "tracking systems" 
that perpetuate and magnify individual differences. 
Instead, we must begin to develop a "new technology of 
instruction"; where students can learn in heterogeneous 
settings under continuous progress conditions. 
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Delimitations of the Study 
According to Bloom, because of the organization of 
most schools (ie. graded), the expectations of teachers 
and the nature of teaching and learning, most school 
subjects are divided into units of study. Depending upon 
the nature of that which is to be learned, the unit may be 
characterized as sequential or non-sequential. Those that 
are termed non-sequential are units whose component parts 
bear no functional pedagogical relationship to each other 
and can therefore be divided and taught in random order 
with little or no effect on achievement. In contrast to 
non-sequential units are those whose elements are arranged 
in a hierarchical relationship. The elements of these 
units are by their nature related in such a way that 
mastery of the earliest parts are necessary for success in 
learning the later parts. Conversely, failure to master 
one task will presumably result in difficulty on later 
tasks. 
Bloom's theory of Mastery Learning concerns itself 
primarily with sequential learning units. This is so 
because learning that can fit into or alter existing 
schema is felt to have more significance for long-term 
achievement than specific facts or terms that do not fit 
any clear pattern or structure. Also, since time is 
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conceived of as a key variable in achievement, progress 
within sequential units can be studied for the 
relationship between the nature of the tasks and the 
subsequent learning rates. 
Therefore, this study focuses upon differences in 
achievement in the area of reading. Reading was selected 
because of the significant role it plays in school success 
and because of the hierarchical nature of the skills and 
concepts associated with it. If the mastery approach was 
to have a beneficial effect, it would most likely be in a 
subject area that used a sequential program of 
instruction. Additionally, analysis of the longer term 
effects of the K-l program lends itself more easily to 
skills acquired in a sequential rather than haphazard 
manner. Thus, the study is generalizable only to reading 
achievement. It is further delimited by the population 
from which the samples were drawn. The town of Sterling, 
Massachusetts is a small rural community. 
The first three hypotheses in this study are 
exploratory in nature. They are intended, if supported, to 
illustrate that the supposed effects of the Mastery 
Learning approach can indeed be found to exist within a 
given sample of students. Whether or not the Mastery 
Approach is responsible for these conditions is not 
subject to analysis in testing these three hypothesis. The 
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preliminary observations will lead to more rigorous 
experimental analysis in testing hypotheses four through 
six. 
Chapter Outline 
Chapter I of this dissertation consists of a statement 
of the need for the study, its purpose and significance, 
and the delimitations of the study. Chapter II considers 
the theoretical base of the study and reviews related 
research. Chapter III describes the research methodology. 
Chapter IV offers an analysis of the data and discussion 
of the findings. Chapter V draws conclusions and offers 
recommendations for further inquiry into how students can 
be matched to their optimal learning environments. 
CHAPTER II 
REVIEW OF THE LITERATURE 
The review of the literature is in three parts. The 
first of these traces the philosophical and psychological 
beliefs leading to the theoretical base of the study. 
Section two develops this theoretical base as it relates 
to the hypotheses of the study. The final section develops 
the rationale for the hypotheses within the context of 
selected literature. 
Historical Context 
More specifically, the first section will look at how 
changes in the basic philosophical and psychological 
beliefs regarding individual differences are reflected in 
the history of American education. This section is not 
meant to be an exhaustive review of the literature, but 
rather, it is meant to be an illustration of the fact that 
ideas and their consequent practices do not emerge from 
within a vacuum. In addition, by understanding the 
influence of past beliefs, one is in a better position to 
understand the present and to build curriculum capable of 
developing and maintaining guality learning environments. 
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In this regard, the influence of Darwin's theory of 
evolution is difficult to overstate. Early Social 
Darwinists held that competition was the highest social 
principle. The momentous implications for educational 
policy and practice can be surmised from this quotation of 
William Graham Sumner. "Let it be understood that we 
cannot go outside of this alternative: liberty, 
inequality, survival of the fittest: not-liberty, 
equality, survival of the unfittest. The former carries 
society forward and favors all its best members; the later 
carries society downwards and favors all its worst 
members."24 
Emphasis was placed upon the prevailing conditions of 
the environment with little or no attention paid to the 
possibility of creating alternative ones. Thus one finds 
that the role of the school in society became one of 
selection. Where some were more "fitter" than others.In 
light of the strong influence of the Darwinists, it is not 
surprising that the ability to benefit from education or 
more precisely, the ability to learn was seen as an innate 
potential. 
Herbert Spencer's principle that "mental organization 
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merely reflects underlying neurological organization" 
is reflected in the belief that the essential function of 
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cognition is to enable the organism to adjust itself more 
effectively to a complex and ever changing environment. 
Similarly, Wundt conceived of intelligence as "simply a 
name for the varying degrees of efficiency in the 
fundamental cognitive process."26 
Although Wundt's scheme was purely hypothetical, 
clinical studies by Jackson and Sherrington supported the 
theory of .... "a neural hierarchy with a definite order of 
evolution for the various levels."27 Piaget reflected 
these same ideas in his description of the unfolding of a 
child's intellect. For Piaget, intelligence was "a generic 
term indicating the organism's relative efficiency in 
organizing or structuring mental activity in order to 
adjust itself to changing circumstances."28 
Thus, individual differences were seen in terms of 
quantitative differences in capacity. All students learned 
in a similar manner, but with facility relative to their 
intellect. In that the school was seen primarily as being 
for the good of the general society, curriculum consisted 
of a core of courses and methodologies applicable to all 
students. And, since all students were exposed to the same 
conditions, differences in the level of achievement between 
students was understood to be a function of the differences 
in their innate capacity to learn. The fact that measures 
of intelligence correlated with measurement of achievement 
was seen as support for the underlying assumptions of this 
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position. In this view, a normal distribution of 
intelligence should produce a normal distribution of 
achievement. 
Interestingly enough, if not for the prevailing 
philosophical and psychological assumptions, one might have 
taken an alternative position which holds that the normal 
distribution of achievement was not a function of 
unalterable differences in ability, but rather of the 
standardized learning conditions to which the students were 
exposed. However, the influence of the 'Zeitgeist' was 
powerful, for consideration of this view awaited not the 
introspection of educators but the changing cultural values 
that came with the industrial revolution. These changes not 
only allowed alternative views, but indeed, they demanded 
it. If schools were to become "the great equalizer" as 
Horace Mann had predicted, then educators had no choice but 
to begin looking at the learning environments that were 
being created by the schools. 
The subsequent "revolt against formalism" was led by 
John Dewey. "Dewey realized that a new society was coming 
into being, and he had a vision of a new kind of education 
that might spell the difference between the success or 
failure of that society measured in human terms."29 For 
Dewey and the progressive reformers, the school was a lever 
for social change. It was to be an "embryonic community" 
reflecting and improving upon the larger society. "He 
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bitterly condemned 'the old school' for the passivity of 
its methods and the uniformity of its curriculum. The 
educational center of gravity had too long been 'in the 
teacher, the textbook, anywhere and everywhere you please 
except in the immediate instincts and activities of the 
child himself.' The essence of the new education, Dewey 
observed, was to shift this center of gravity back to the 
child.''30 
The changes in society were similarly felt in 
scientific circles; for the conservative Darwinism of 
Spencer and Sumner was being challenged by the reform 
Darwinism of Ward.31 "The transmutation of Darwinism 
into a gospel of social reform [by Ward in particular] 
required a complete reversal of the formula of adaptation 
of creature to environment....The formula had to be read 
backward - instead of the creature being adapted to the 
environment, the environment had to be adapted to the 
creature."32 
The influence on schooling is apparent in the work of 
G. Stanley Hall whose key concepts concerned the difference 
between what he termed the " scholiocentric" and the 
"pedocentric" schools. "The former, the dominant ideal of 
western education throughout its history, fitted the child 
to the school; the latter, in Hall's view the only 
defensible ideal for a republic, fitted the school to the 
child."33 As Cremin states, "...the shift was 
30 
Copernican, its effects, legion. For not only did it 
shift the burden of proof from the student to the school, 
but it legitimized the study of child development as a 
scientific and educational imperative. 
Where traditionally curriculum reflected the belief 
that society was resistant to change and the role of the 
school was to prepare youth for life in that society, it 
now recognized the possibility that schools could affect 
the society. And where learning was seen as primarily a 
question of "mental discipline" and the transmission of 
culture, it was now becoming a question of how best to fit 
the curriculum to the child. 
Curiously however, the concept of intellect remained 
firmly entrenched in conservative Darwinism. Even Hall's 
basic thesis - the general psychonomic law - was strongly 
influenced by the work of Spencer and the early Social 
Darwinists. It "assumed that psychical life and individual 
behavior develop through a series of stages that correspond 
more or less to the stages through which the race is 
supposed to have passed from presavagery to civilization. 
Moreover, the normal growth of mind requires living through 
each of the stages, since the development of any one stage 
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is the normal stimulus for the emergence of the next." 
Thus where the mind was assumed to develop in the same 
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manner for virtually all individuals, it was assumed that 
one "best curriculum" could be found to suit the needs of 
all students. 
In comparing the two "schools" one is struck by several 
important distinctions relative to their underlying 
philosophies. For while both "schools" saw reality in terms 
of a scientific orientation and in particular Darwin's 
theory of evolution, the implications for curriculum were 
quite different. The early Darwinists saw the school as a 
means of facilitating the "natural process of selection." 
Curriculum was based on the idea that the fittest would 
survive. Instruction was a process of transmitting the 
culture to those who would eventually take their place 
within society. Intellectual development was a matter of 
"intellectual discipline" roughly analogous to the 
exercising of ones innate potential to learn. 
Conversely, the reform Darwinists saw the school as a 
instrument for social reform. Curriculum was based upon 
the idea that by changing the environment to fit the 
individual, one could affect the selection process in such 
a way as to create a particular type of society. A society 
in which individuals had the capacity to create 
environments rather than simply adapt to them. Thus, 
intellectual development was seen as a process of growth 
whereby the individual learned to control his environment 
as a result of being exposed to the "proper" educational 
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conditions. In terms of instruction, the traditional 
question as to whether the child was ready or indeed 
capable of learning became a question of what the child was 
ready to learn. 
Indeed, the stage was set for education to become the 
"great equalizer" in American society. of particular note 
is the work of Edward L. Thorndike. Thorndike's theory of 
learning "...maintained that learning involved the wedding 
of a specific response to a specific stimulus through a 
psychological bond in the neural system, so that the 
stimulus regularly calls forth the response. in 
Thorndike's words, the bond between the S and R is 
'stamped in' by being continually rewarded. And from this 
comes what Thorndike called the 'law of effect' - namely, 
that a satisfactory outcome of any response tends to 'stamp 
in' its connection with a given situation, and conversely, 
that an unsatisfactory outcome tends to stamp out the bond 
or connection." 
Thorndike's law had much to say about the traditional 
view of the link between intelligence and achievement. 
First of all,..."the idea of a reflex arc, which connected 
the brain and neural tissue with the total behavior of the 
organism" removed the need to search for a separate entity 
called mind since "mind appeared in the total response of 
the organism to the environment."^ 
Thorndike made a statement about the nature 
he believed that: 
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Furthermore, 
of reality for 
...human nature [was] simply a mass of 'original 
tendencies' that [could] be exploited for good 
or bad, depending upon what learning [took] 
place. As Thorndike himself pointed out, this 
view stood in sharp contrast to that of the 
early Darwinists. 'This does not at all imply 
that I think as a present school of scientists 
seem to, that because a certain thing has been 
in phylogeny we ought to repeat it in ontogeny. 
Heavens knows that Dame Nature herself in 
ontogeny abbreviates and skips and distorts the 
order of appearance of organs and functions, and 
for the best of reasons. We ought to make an 
effort, as she does, to omit the useless and 
antiquated and get to the most useful as soon as 
possible; we ought to change what is to what 
ought to be, as far as we can.'38 
Thorndike's view allowed the possibility that innate 
potential was not the sole determinate of achievement and 
legitimized a pedagogy that emphasized learning conditions 
over differences in intellect. In addition, this "plastic" 
view of the nervous system suggested that appropriate 
learning conditions could take into account the individual 
differences of students. Thorndike's later work went on to 
deal specifically with the: 
...design and choice of teaching materials, the 
organization of instruction, ways of adjusting 
to individual differences in the classroom, and 
methods of judging student 
progress...Ultimately, Thorndike's goal was a 
comprehensive science of pedagogy on which a 
education could be based. His fai 
quantified methods was unbounded, and he was 
quoted ad nauseam to the effect that everything 
that exists, exists in quantity and can be 
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measured. He deeply believed that with the 
training of a sufficient number of educational 
experts, many of the gnawing controversies that 
had plagued educators since the beginning of 





the controversies remained and by the 
the progressive movement was generally 
to be dead.40 For all the potential that 
and Dewey's ideas held for improved 
instruction, they degenerated into what became a "cult of 
efficiency." 
With the rise of pragmatism and the admiration 
of business efficiency, the progressives pressed 
for similar efficiency in social institutions. 
Frederick Taylor and the efficiency experts 
preached that there was one best way to do every 
job in industry, and had industrial structures 
redesigned on the basis of empirical evidence. 
The spirit appeared in the experimentalism of 
the progressive social reformers, and in 
education it led to a fixation on efficiency in 
school management and instruction (Callahan, 
1964). The "scientific movement in education" 
sought to resolve such general issues as the age 
at which the child should begin school, the best 
method of teaching reading, and the comparative 
benefits conferred by alternative curricula. 
The intent to design the best possible 
educational environment for children-in-general 
was but one manifestation of the intent to fit 
the society to the creature HOMO. Whereas the 
first wave of Darwinists thought heredities 
could be placed in a single order of merit, the 
Progressive reformers thought of environments as 
capable of being ordered from good to bad. 
In sum, although one can clearly see the difference 
between the two schools in terms of their values (in 
particular, the role of the school) and in their views of 
the nature of reality, one finds no such difference in 
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terms of HOW they gathered the information about that 
reality. Both schools were fully invested in the methods 
of science and although its manifestation may have resulted 
in different conclusions, both were limited by the belief 
that "...all phenomenon, natural and man-made, must be 
described in terms of causes and effects."42 For the 
early Darwinists, heredity was the a priori event that 
determined achievement and for the progressives, it was the 
conditions within the environment. 
It is a basic assumption of this writer that a 
different conceptualization of the relationship between 
intellect and achievement is necessary to build learning 
environments that are capable of increasing achievement 
levels. The next section of this review looks more closely 
at this relationship. 
Theoretical Base 
The first part of this section traces the history of 
the developing ideas and terms associated with the 
relationship between aptitude and achievement in a school 
setting. The second part discusses these ideas in terms of 
Bloom's theory of School Learning and Cronbach’s notion of 
aptitude x treatment interaction. This section ends with a 
statement of the fundamental premise of the study. 
36 
As indicated above, the early Darwinists held that an 
innate capacity to learn set the limit of an individual's 
achievement. The nature of this capacity was assumed to be 
such that regardless of the instructional environment, 
intellect would determine the upper limit of achievement. 
Intellect was the "ability to learn" and since intellect 
was assumed to be normally distributed amongst individuals, 
achievement would be similarly distributed. 
Later, the position held by Woodrow stood in direct 
contrast to the above. "Woodrow (1938a, 1938b, 1940, 1946) 
launched a blunt attack on psychologists who had equated 
tested intelligence with ability to learn. He measured 
learning rate on tasks from the psychological laboratory 
(eg. mazes, paired associates), and concluded that the 
learning scores were not very consistent and not correlated 
with mental tests."43 Although this position did not 
deny the existence of a genetic substrate for intelligence, 
it rejected the notion that "ability to learn" was 
synonymous with innate capacity. 
Although Woodrow's position did not gain wide 
acceptance, it did have a significant effect. For as 
Cronbach points out, during the enthusiasm over programmed 
learning, learning rate rather than ability to learn became 
the chief focus of instruction. Inspired by Skinner's work 
in the area of programmed instruction, many believed that 
with the proper linear programming, any student could 
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master any lesson. In this view, the instructional 
environment became the determinant of achievement rather 
than innate capacity to learn. 
Building upon his experience with programmed learning, 
Carroll added a new dimension to the relationship. 
Although Carroll accepted the idea of innate capacity 
setting a limit on the complexity of the material a student 
could comprehend, he, like Woodrow, distinguished it from 
ability to learn. Instead, he introduced the notion of 
"time required to learn" as the chief source of individual 
differences amongst students. In A Model of School 
Learning (1963), Carroll proposed that by setting 
appropriate criterion and allowing the student sufficient 
time to learn, almost any student could be brought to 
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almost any level of achievement in almost any subject. 
On the surface, one might make the assumption that Carroll 
proposed to "break the bond" between measured intelligence 
and achievement. Not so, for Carroll recognized the 
pervasive correlations between the various measures of 
intelligence and the time required for learning. Indeed, 
Carroll states in a 1963 paper that, "...it is probable 
that programmed instruction will simply trade off 
individual differences in final achievement for individual 
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differences in learning time." 
38 
The key contribution made by Carroll is not simply the 
substitution of time for intelligence, but rather, it is 
the recognition that some type of interaction between the 
characteristics of the individual and the instructional 
environment may play a large role in determining 
achievement. 
Bloom took Carroll's model, however, and went the next 
step which was to propose that given the proper 
instructional environment, not only could all students be 
brought to high levels of achievement, but that it could be 
done in such a way as to virtually eliminate individual 
differences. Despite the fact that most studies find a 
high correlation between measured intelligence and 
achievement, Bloom contends that "much of the individual 
differences in school learning may be regarded as man-made 
and accidental rather than as fixed in the individual at 
the time of conception."46 
According to Bloom, "Instruction provided to a group of 
twenty to seventy learners is likely to be replete with 
errors which are compounded over time. Unless there are 
ways of identifying and correcting the flaws in both the 
teaching and the learning, the system of schooling is 
likely to produce individual differences in learning which 
continue and are exaggerated over time."47 Whereas 
Carroll saw time for instruction as simply a substitute for 
measures of intelligence, Bloom sees time as one aspect of 
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a third variable; quality of instruction. Although Bloom 
holds that intelligence is relatively fixed by age six 48 
he contends that with quality instruction, almost all 
students can achieve at high levels. 
An alternative perspective, however, is one in which 
aptitude is viewed as a relatively stable measure of 
potential achievement. Proponents of this view agree that 
when slower learners are given adequate time and 
instruction, they can reach the same level of achievement 
as faster learners. They are quick to point out, however, 
that while achievement may be similar after different 
amounts of time for instruction, this is in no way the same 
as eliminating the effect of individual differences in 
intelligence. For had the faster learners gone on to new 
learning tasks during the extra time allotted to the slower 
learners, achievement would once again vary relative to 
intelligence. 
Bloom and his associates contend, however, that quality 
is not simply a constant in the relation between 
intelligence and achievement. Instead, he holds that 
instruction can have a differential effect on learners. 
Although he concedes that under mastery conditions "initial 
measures of intelligence are .predictive of time and help 
needed in the early learning units of a series, [he 
contends that it is] not a significant predictor of help 
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and time needed in the later units of a series. 
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In his view, under mastery learning conditions, the 
variation in the amount of time necessary for learners to 
achieve to a set criterion can be made to decrease over 
succeeding learning tasks. This is to say that the learning 
rate of slower learning students can be made to increase. 
In essence, it says that learners who are initially slower 
can "catch up" to faster learners by learning how to learn. 
Davies and Block support the notion that the quality of 
instruction can "break the bond" between intelligence and 
achievement. Davies goes so far as to say that "education 
can be seen as effective only when the normal curve of 
distribution of outcomes disappears, and the relation of 
outcomes to general ability approaches the vanishing 
point."50 
Block cites research that suggests that when the 
instructional environment is adapted to the student, 
individual differences in achievement do indeed 
disappear.51 According to Block: 
As progressively better corrective procedures 
are developed, the relationship between 
individual differences and student learning 
suggests that the relationship may be largely an 
artifact of present instructional practices. 
The findings demonstrate that if no attempt is 
made to optimize the quality of each student's 
classroom instruction, then individual 
differences in student entry resources (e.g. 
I.Q., aptitudes, and previous learning) are 
reflected in their achievement. However, if the 
quality is made optimal...then the differences 
ace not reflected in student achievement. 
41 
Thus Bloom and his associates hold that students can 
learn to process information more efficiently; that they 
can learn how to learn. This notion goes beyond the 
simple statement that almost all learners can achieve at 
high levels. It adds a new dimension to discussion 
regarding the relation between intelligence and 
achievement. For what Bloom is saying is that not only do 
"...students become more efficient in their learning under 
favorable learning conditions [but more importantly] 
students become more and more alike in their learning 
efficiency as measured by the time devoted directly to the 
learning effort."53 
While the idea that most children can learn to high 
levels when given sufficient time and instruction is an 
important one, the notion that children can "learn how to 
learn" is unquestionably more significant in terms of its 
potential impact on educational policy and practice. 
However, while traditional research and theory has 
garnered much support and evidence for the former, the 
validity of the latter is still open to question. 
According to Cronbach: 
There always has been a loose identification of 
the concept of intelligence or aptitude with 
learning rate. In distinguishing one's general 
mental ability from the proficiency created y 
one's education to date-even though the two are 
strongly correlated in a group who have had 
equivalent education- the testers of 1900 19 
were thinking about an ability to learn. 
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Achievers presumably had employed this ability 
more fully than others with the same IQ. Binet 
aimed to separate those able to profit from 
school instruction from those who require 
special education. This implies that contrasting 
predictions can be made about students who, 
though similar in school achievement to date' 
reach different levels on his test. Moreover, it 
implies that the two kinds of student should be 
treated differently, and so assumes an 
Intelligence X Treatment interaction!54 
The interactionist formulation abandons the 
traditional questions of instructional theory 
and educational research, such as 'what is the 
best way to teach reading?' That tradition that 
assumes that environments can be ranked-asks 
that we engineer and standardize an efficient 
teaching practice, best for everyone. 
Interactions lead us instead to diversify 
treatments. Interestingly, this was the proposal 
of Ward himself (1906, p. 277): 'The only thing 
that can be done is to equalize opportunities, 
so as not only to enable the really exceptional 
man to demonstrate the fact, but to make the 
open avenues so numerous and so easy to travel 
that he will be sure to find the one to which he 
is best adapted to by nature.' Ward wished not 
only to see multiple kinds of vocational 
training, but also multiple secondary curricula 
for teaching the same general truths to students 
having different 'mental aptitudes. 
As discussed earlier, "The meritocratic selector and 
the experimental reformer alike missed the point of 
Darwin's theory. The theory did not posit that generally 
superior creatures evolve. Darwin's scientific writings 
were invariably concerned with fitness to survive in a 
particular ecology. To foster development of a wide variety 
of persons, then, one must offer a wide variety of 
environments. A social reform that would standardize the 
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environment (whether to fit the average person, or the 
present elite, or the present proletariat) is inevitably 
Procrustean, conservative, and self-limiting."56 
The fundamental premise of this study is Bloom's 
assertion that under Mastery Learning conditions, 
differences in student achievement and/or aptitude can be 
virtually eliminated despite differences in initial status. 
Two important points must be understood here. The first is 
that the principles of mastery learning are not new. As 
discussed in Hyman57, they are "classic principles of 
learning." Second, while these principles can be applied in 
any Mastery Learning setting, they do not dictate a 
standard environment for all children. Bloom makes this 
point clear: "The thing I am after is not the mass use of a 
particular approach to Mastery Learning, but the 
identification of highly favorable learning conditions that 
can be made available to most learners."58 Bloom goes 
onto give examples of how these conditions can take into 
account the individual characteristics of most children; 
thus implying an interaction between the needs of the 
students and the conditions of instruction. 
If indeed there is evidence to believe that the initial 
differences between the experimental and control gro p 
were diminished, then it may be because students who 
progressed through the "K-l Program" entered into a 
positive aptitude X treatment interaction. 
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What follows in the final section of this review 
supports the rationale for the hypotheses by detailing how 
Bloom's Theory of School Learning was manifest in the K-l 
Program and by detailing the nature of the assumed 
interation between the characteristics of the K-l students 
and the type of alternative learning environment that was 
created for them. This section also reviews selected 
literature associated with this rationale. 
Rationale for the Hypotheses 
As indicated earlier, Mastery Learning Theory holds 
that much of the variation in school learning can be 
attributed to the differential effect of group instruction; 
and, that much of this variation is the result of 
instructional errors that are compounded over time. 
According to Bloom, if these errors are corrected by 
allowing students more time to achieve mastery, then all or 
almost all students can reach a given criterion level. In 
other words, by not compounding "errors", schools could 
decrease the variation in achievement amongst students 
despite variations in aptitude. This position is the basic 
premise upon which the "K-l Program" was based. 
More specifically, the K-l Program was based upon the 
belief: 
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1. that all or almost all students can achieve high levels 
of mastery when given appropriate instruction and 
sufficient time, 
2. that instructional errors (committed when the teacher 
moves on to new material before the slower students have 
reached mastery) can cause some students to fall further 
and further behind as time goes on, and this condition may 
result in a loss of motivation and self-esteem, 
3. that differences in learning style may require different 
approaches and materials. 
For mastery learning theorists, the quality of 
instruction assessed in terms of four key teacher/student 
behaviors determines the extent to which one realizes a 
"minimal-error" system of instruction. According to Bloom, 
these four variables are causally related to school 
achievement and taken together "...can account for at least 
one-fourth (r= + .50) of the variance on relevant cognitive 
achievement measures."59 These variables defined as 
cues, reinforcement, participation and feedback/correctives 
(ie. evaluation) are summarized and discussed in terms of 
the K-l Program and the proposed relationship between the 
aptitudes of the K-l students and their measured 
achievement levels at the end of second grade and at the 
end of fourth grade. 
According to Bloom, when the amount of time for 
instruction is allowed to vary, achievement is primarily a 
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function of "participation" in the learning process. Two 
interrelated factors have been found to determine the 
degree to which participation effects achievement. The 
first is how much time is spent on the learning task and 
the second is how effectively that time is used. 
If one begins with the basic premise that the effective 
use of instructional time is the key variable in reducing 
individual differences in achievement, the question 
becomes, how does one increase the time for some students 
without reducing the net (achievement) effectiveness for 
the total group. The problem, one that is often cited by 
opponents of Mastery Learning, is due to the fact that 
students requiring different amounts of time to achieve 
mastery are serviced by a limited number of teachers. As 
one moves from the ideal of a one-to-one student/teacher 
ratio, the problem becomes more critical to overall 
effectiveness. 
As mentioned above, the typical approach to 
accommodating differences in rate is the creation of 
homogenous groups (i.e. groups of students requiring 
similar amounts of time to achieve mastery). However, as 
one increases the number of groups within a classroom, one 
quickly approaches a point of diminishing return in terms 
of effectiveness. This is due to the fact that direct 
instruction to one group reduces the amount of 
"participation" for the overall group. For example, where 
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a teacher divides a class into two groups for reading 
instruction with each group receiving one half-hour of 
direct instruction, the time for direct instruction is 
equal to the time that the students are not receiving 
direct instruction. However, in the typical primary grade 
classroom where the class is divided into three or more 
groups with each group receiving one half-hour of 
instruction, the time for direct instruction remains at one 
half-hour, while the time the students are not receiving 
direct instruction increases to one hour. The point is 
that as one attempts to accommodate differences in rate, 
one does so at significant cost in terms of overall 
effectiveness. If Bloom is correct, the cost of this 
trade-off is quite remarkable, for "the most striking of 
[Bloom's] findings is that under the best learning 
conditions that we can devise -(tutoring)- the average 
student is 2 sigmas above the average control student 
taught under conventional group methods of instruction. 
....[According to Bloom,] the tutoring process demonstrates 
that most of the students do have the potential to reach 
this high level of learning. An important task of research 
and instruction is to seek ways of accomplishing this under 
more practical and realistic conditions than one-to-one 
tutoring, which is too costly for most societies to bear on 
a large scale. 
In sum, the problem to solve in attaining a quality 
learning environment for all students, is how does one 
teacher make instruction both efficient and effective for a 
class of students that may vary widely in their learning 
rate as well as their learning style. For while "whole 
group" instruction can be efficient in terms of student 
participation, it may be effective for some and very 
ineffective for others. Vice versa, while "small group" 
instruction can make instruction effective for more 
students, it can become very inefficient in that while the 
teacher is providing direct instruction to the small group 
the remainder of the class is left without direct 
instruction. Alas, "nothing is gained but that something is 
lost". 
As discussed in Horton: 
The traditional uses of time and content must be 
reversed for Mastery Learning to succeed. In 
most schools time is a fixed variable (45 minute 
class periods, five and a half hour school days, 
185-day school years), while the amount of 
content mastered is a flexible variable (the 
amount of content mastered depends, to a large 
extent, upon what each student is able to learn 
within a fixed time span). Mastery Learning 
requires flexible time slots but assures a fixed 
mastery of content - that is, most of the 
students would achieve mastery although at 
varying rates (Carroll, 1963). While this idea 
is uncommonly appealing in terms of what we know 
and believe about human learning^, we have yet to 
invent any practical means for implimenting this 
concept in the real world of day-to-day school 
planning.6 
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By creating a learning environment that would 
accommodate differences in learning rate, the K-l Program 
offered a distinctive solution to the dilemma. Typically, 
at the end of their kindergarten year, students either move 
into first grade classes or are retained for an additional 
year in kindergarten. Those that are retained, usually 
repeat the same course of kindergarten study. Marginal 
students that are passed to first grade usually participate 
in regular classroom groups with some type of remedial 
instruction in a "pull out" program. 
In contrast to the above, marginal students that 
entered the K-l Program continued their progress from 
kindergarten by mastering readiness skills at their rate of 
mastery. Upon achieving an adequate level of readiness, the 
students began the regular first grade curriculum but 
continued to learn under mastery conditions. 
As well as increasing the time for instruction, the K-l 
Program attempted to maximize the efficiency and 
effectiveness of that time through the use of feedback and 
correctives. Feedback can be in terms of any method the 
teacher uses in determining what the student has learned 
and what still needs to be learned. Correction, based on 
this information, may provide alternative methods and 
materials and/or additional time and practice to bring the 
student up to mastery for the particular learning task. 
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Feedback and correction may take one of two forms; 
either formative or summative. A formative evaluation 
attempts to measure the outcome in terms of the stated 
objective. The purpose is to assess the level of mastery 
that the learner has achieved. If the evaluation indicates 
that the learner has achieved the criterion for mastery, 
then instruction proceeds to the next level in the 
hierarchy. If the evaluation indicates that the learner 
has not reached the criterion, then further instruction is 
provided for the same objective. Through the use of 
formative evaluation, the teacher attempts to achieve 
maximum efficiency of the learner's time for instruction. 
Summative evaluation uses the outcome to measure the 
appropriateness of the learning task. If the learning task 
is deemed appropriate, then instruction continues with the 
same method of instruction. If deemed inappropriate, then 
new objectives are written and instruction proceeds in 
terms of the new method of instruction. Thus, the results 
of a summative evaluation may change the nature of the 
objectives for an individual or a group of individuals. 
The goal is to maintain maximum effectiveness for 
instruction. "When the feed-back corrective process is used 
well, we begin to understand the enormous learning 
potential of all students. They have the prerequisites for 
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each new learning task, they begin to use learning tine 
more effectively, and the amount of time required to learn 
each new step becomes more similar for most students.»61 
As described above, quality instruction involves 
attention to both efficiency and effectiveness. Although 
the two affect and are effected by each other, one does 
well to conceive of efficiency as a measure of the 
student's participation in the learning task(s). 
...We can now say with absolute certainty that 
increasing P ratio increases mastery. P ratio, 
the percentage of participation in prescribed 
learning activities, a measurement of 
perseverance, time on task, and motivation 'as 
approach behavior' are all the same construct. 
That construct is Learning for Mastery's potent 
ingredient. 
Our earliest research indicated that 'average' 
teachers of fourth-grade reading had mean class 
P ratios of 35 percent. "Outstanding' teachers 
had 55 percent. Regression analyses indicated 
about a half grade level growth in reading on 
norm-referenced standardized reading tests for 
every six or seven percent P ratio increase. 
We find that class P ratio increases cause 
enormous learning gains, but only to a maximum 
80 percent P ratio level. (At this stage of the 
research we are confident of the use of the term 
'cause'.) After the 80 percent P ratio mark, 
mastery rate levels off. Why? Our best guess is 
either that our learning tests at this high 
participation rate are insensitive or that our 
curriculums have 'ceilinged' out -that is, 
students are working on a task, but there is 
little more to learn. 
Whatever the cause, teachers operating Learning 
for Mastery classrooms consistently above 70 
percent P ratio are producing tremendous 
learning gains. Their low SEL (socioeconomic 
level) children, who ordinarily underachieve, 
achieve on and above grade level in reading. If 
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we could pump in enough instruction and measure 
it at 80 percent or 90 percent P ratios the 
learning gains would be astronomical.^ 
As indicated earlier, being physically present within 
the learning environment is not sufficient to qualify as 
participation. Whether or not the time is effective in 
promoting learning, depends upon the match between what the 
student needs to master the task and what is provided. 
While efficiency is primarily concerned with the amount of 
time the student is engaged in learning, effectiveness is 
primarily concerned with how appropriately that time is 
being used. Effectiveness is related to such factors as (1) 
whether or not the student has mastery of the necessary 
cognitive entry behaviors, (2) whether s/he is motivated to 
master the learning task, (3) the degree to which the 
student can make use of the cues provided (ie. do the 
methods and materials match the student's learning style) 
and (4) finally, whether or not the student is provided 
with the amount of time s/he needs to master the task. 
Cues involve communication between the teacher and the 
student regarding what is to be learned and what the 
student must do in order to learn the particular task. 
Quite simply, the effectiveness of a cue is determined by 
the extent to which a student can, out of a background of 
stimuli, abstract out and generalize the intended 
information. Three somewhat interrelated factors have been 
found to influence the effectiveness of cues. (1) The form 
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in which the cue is presented. (i.e. verbal/ auditory, 
tactile, kinestetic, etc.) (2) The strength of the cue or 
how easily a particular cue can be discerned from a 
background of other stimuli or cues. (Strength is effected 
by such things as size, shape, color, volume, intensity and 
repetitiveness of the cue.) (3) The ability of the 
student to comprehend and make use of the intended 
information. 
The concept of "learning style" has significance for 
all three of the above factors. In order to maximize the 
benefit of cues, teachers must be prepared to recognize and 
accommodate individual differences in the way students 
process and utilize information. In order to do so, she 
must consider the requirements of the different methods of 
instruction in relation to the characteristics of the 
learner. Although the curriculum goals do not change from 
student to student, the objectives may differ in terms of 
the required learning conditions and, therefore, also in 
terms of the subsequent learning task. In attempting to 
match the student with the optimal method of instruction, 
the teacher would evaluate the learner in terms of the 
learner characteristics required by the method of 
instruction. 
The essential point is that as the context from which 
the feedback is derived becomes more specific to the 
characteristics of the learner, so must the objectives 
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become more specific in determining the learning 
conditions. in this way, the teacher increases the 
likelihood that the learning task is optimal for the 
individual learner. 
The major methods of reading instruction can be 
differentiated in terms of the demands placed upon (1) 
visual memory, (2) general language ability, (3) the 
ability to abstract and generalize, and (4) the ability to 
attend. 
The K-l teacher tried to optimize the quality of the 
K-l student's participation by determining the learning 
conditions that would be optimal for them. Based upon this 
analysis, a synthetic method was selected as the primary 
method of instruction for K-l students because (1) 
phonetic analysis would minimize the use of visual memory, 
(2) phonetic analysis reduces the need to rely upon 
syntactic and semantic constraints, (3) phonics is taught 
systematically rather than incidentally, and (4) the demand 
upon attention is reduced by using a controlled vocabulary. 
Once the method of instruction had been determined, the 
teacher specified personal objectives for the learners. A 
critical point to be made is that although the level of 
difficulty may have been different from learner to learner, 
the major skill areas (ex. phonics) were the same even for 
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those students that were taught using a different method of 
instruction. These skill areas are relative to the reading 
process and not to the characteristics of the learner. 
However, the manner in which these skills were taught 
may have been different based upon the individual 
characteristics of the learners. Objectives written at 
this level specify the learning conditions in the sense 
that they are written with a particular method of 
instruction in mind. Thus, the level of an objective is 
determined by the degree to which it specifies learning 
conditions. The reasoning is that the more specific the 
objectives become in this regard, the more instrumental 
they can become in determining the quality of the child's 
participation in instruction and consequently their 
individual learning rate. The following examples are meant 
to illustrate this point. 
An example of an objective for the children placed in 
the synthetic program is: the child will apply the 
consonant/vowel/consonant rule to read words in isolation 
with 95% accuracy. The objective is in terms of the skill 
area defined as phonics. In contrast, a phonics objective 
for a child being taught via an analytic method might be 
that given words in the context of a sentence, the child 
will abstract out phonetic generalizations and apply them 
to new words within the sentence. Obviously, the two 
learners will experience different learning tasks since the 
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two objectives demand different learning conditions. in 
the first case, phonics was taught explicitly and 
systematically while in the second case, phonics was taught 
incidentally. The key factor in determining the 
effectiveness of the instruction will be the degree to 
which the learner characteristics match the demands of the 
ls^rning condition. In the case of the analytic objective, 
the learner must have the ability to abstract and 
generalize the information as well as the ability to attend 
to varying stimuli. In the case of the first objective, 
the demand placed upon attention is minimized by the 
selection of the vocabulary (ie. only words of the c/v/c 
pattern are used for instruction). Also, there is little 
need for abstraction/generalization, since the phonic 
generalizations are taught explicitly and the child is 
given the phonetic rule that must be applied. 
If the learning task is appropriate for the learner, 
then instruction is not only effective in achieving the 
desired outcome, but it is also efficient in that it 
optimizes the use of the students time in direct 
instruction. In that the needs of the learner will change 
over time, there must be provision for insuring the 
continued appropriateness of the learning tasks. As 
discussed, the process termed feedback and correction is 
charged with this duty. 
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The rationale for the hypotheses of this study is that 
creation of the above conditions produced a superior 
learning environment for the K-l class; an environment in 
which these marginal students could learn how to learn, an 
environment in which quality instruction and not student 
aptitude was the primary determinant of achievement. 
"This year, a group of Atlanta elementary educators are 
setting out to show that the principle of allowing students 
the time they need to develop has useful implications for 
certain academic situations...especially for children from 
low income families entering kindergarten."63 This 
position which holds that a group of children with a 
similar set of characteristics would benefit from an 
alternative treatment implies an aptitude - treatment - 
interaction. 
Differentiated Instruction and A.T.I. 
The Concept of Readiness 
The implication is for a differentiated type of 
instruction. As Frick points out: 
It is important to remember that success in 
school is not simply measured in terms of 
achievement, but rather achievement within a 
given time period. A child at a certain age is 
expected to be in a certain grade. Each child is 
required to master specific knowledge and skills 
during the time spent in this grade. Failure to 
achieve such mastery usually has one of two 
results: Either the student moves on to the next 
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grade improperly prepared, or the student is 
said to have failed and must repeat the grade 
burdened by the stigma of failure. 
This scenario is played out even at the 
kindergarten level. As long as children are 
admitted into kindergarten only once a year, 
there is likely to be at least a year's 
difference between the stages of development of 
the least mature and most mature students. Since 
schools generally perceive as satisfactory 
progress the mastery of the information and 
skills deemed appropriate for a given grade, 
including kindergarten, the attempt to squeeze a 
heterogeneous population into a homogeneous mold 
is quite likely to overlook important variations 
and needs among students. Many would benefit 
from extra time spent mastering skills. ^ 
Templeton similarly questions the fact that 
"instructional emphasis has been to move children along as 
quickly as possible to the more analytic aspects of reading 
and writing instruction. That is [despite the fact] that 
the readiness strands in most major basal series offer many 
fine suggestions for literature experiences and language 
development....Unfortunately, this emphasis [on analysis] 
results in frustration and failure for some children."65 
Research by Olson into the nature of beginning reading 
acquisition suggests that attention to ATI would imply a 
differentiated type of reading instruction. According to 
Olson: 
...the acquisition of a 'metalanguage' or a 
'vocabulary' for talking about spoken and 
written language and how language corresponds to 
meaning is a critical variable in determining a 
child's ability to benefit from beginning 
reading instruction. 
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Metalinguistic terms such as word, letter, 
sound, and sentence are part of a metalanguage' 
but they also refer to states of mind. They 
help distinguish intention and meaning from the 
language used to express that intention or 
meaning. 
Children differ in how much metalanguage they 
bring to school. For example, children from 
economically advantaged homes are more likely to 
say such things as 'I don't think you said what 
you meant to say,' thus implying that there is a 
difference between language and thought, and 
that language is a separable entity. Olson 
(1984) observes that middle class parents are 
much more likely to treat language as an object 
that must be learned about. 
If, on the other hand, children come from a 
background in which they are not likely to have 
developed this metalanguage, then the primary 
teacher will need to engage them in 
conversations that move them towards making 
distinctions between their meaning and the ways 
in which they express it. Terms that represent 
states of mind (for example, mean, think, 
remember, wonder) will then come more and more 
into use. The understandings that underlie the 
use of a metalanguage will be extremely 
important when children have to attend to 
language as an object in formal systematic 
reading instruction. The language of 
instruction in reading is a metalanguage, and 
this explains the inability of many children to 
discriminate among word parts or to 'blend 
sounds together' - they have not yet learned the 
metalanguage needed for these concepts (Clay, 
1979; Downing, 1976; Templeton and Spivey, 1980; 
Templeton and Thomas, 1984). 
The most wide-spread and researched program to address 
the issue of readiness is the Head Start Proram. Based on 
the final report of the Head Start Evaluation, Synthesis 
and Utilization Project, "Children enrolled in Head Start 
enjoy significant immediate gains in cognitive test 
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scores.. In the long run, cognitive...test scores of former 
Head Start students do not remain superior to those of 
disadvantaged children who did not attend Head start. 
However, a small subset of studies finds that former Head 
Starters are more likely to be promoted to the next grade 
and are less likely to be assigned to special education 
classes.68 
As Schweinhart and Weikart observe however, "Findings 
from a few successful programs may not demonstrate that 
Head Start, as a whole, has long term benifits, but they do 
show that Head Start programs can have long-term 
effects."6^ Whether or not one could find evidence of 
positive ATI within these successful programs is unclear. 
To date, few studies have attempted to measure the 
potential interactive effect of extended readiness periods. 
Spache et al. studied 816 first-graders, black 
and white. Experimental Ss received intensive 
reading-readiness instruction. At two month 
intervals, readiness tests were administered. 
Pupils who reached the 75th percentile on two of 
three reading readiness skills moved into 
regular reading instruction at that point. The 
others received further readiness training until 
the next test date. In March, regular reading 
instruction began for those whose readiness 
scores were still below criterion. Control Ss 
in other school districts received only regular 
reading instruction from the start. The 
Stanford Achievement Test in reading served as 
the year-end criterion. Control whites achieved 
better than the whites with differentiated 
treatment. Perhaps the adaptive program cut too 
far into the time for formal reading 
instruction; a test given a year later might 
tell a different story. Among blacks, the 
readiness training produced better results than 
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unadapted reading instruction. The significant 
Race x Treatment interaction was ordinal. Sex 
age reading readiness, and IQ did not interact 
with treatment, within races.™ 
"Kelly and Chen (1967) gave readiness instruction to 
some kindergarteners while an equivalent group began 
reading instruction (n = 197). End of year posttests 
measured reading skills, reading habits, and attitude to 
school. Direct reading instruction gave better results. 
Both a general mental test and a readiness test correlated 
positively with all outcomes save self-report attitude. 
There was no significant ATI, but achievement on aptitude 
slopes were somewhat steeper in the formal reading group. 
All in all, the data suggest that the weaker students 
can use readiness training, but the effects are neither 
consistent nor particularly impressive. How can it be that 
a widely adopted and seemingly sensible grouping practice 
should be so little supported by tangible evidence?"71 
A major difference between the present study and the 
above is the length of time between the end of the 
readiness period and the post-test to measure effect. In 
both of the above studies, the treatment group was delayed 
in starting the formal reading program but yet was 
expected to complete the readiness program plus "catch up" 
with the controls who had started the reading program as 
much as seven months earlier. It is difficult to imagine 
that the experimentals, who were slower to begin with, 
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could make such rapid gains in the few remaining months of 
the school year. As suggested by Spache, "a test given a 
year later may tell a different story."72 
In the present study, the subjects were assessed at 
two years and at four years after entering first grade, it 
is this writer's belief that if indeed Bloom and his 
associates are correct, the effect (ATI) would not appear 
until the experimentals had several years within which to 
"catch up" to the students who were initially faster 
learners. 
Although it is conceded that much of what the child 
brings to school in terms of individual characteristics 
cannot be affected by the school, it is believed that the 
manipulation of school variables can significantly affect 
achievement. If the school can assure a history of 
successful learning experiences through manipulation of 
teaching methods, curriculum design and grading policies; 
the student's subsequent experiences are more likely to be 
successful both emotionally and academically. 
CHAPTER III 
RESEARCH DESIGN AND PROCEDURES 
As mentioned earlier, "the whole process of seeking 
order in behavioral and biological science is one of 
partitioning a grand matrix of organisms and situations 
into blocks in such a manner that a single generalization 
applies to all the organisms and all the situations 
classified within a block. The science of human behavior 
is built up by identifying a class of persons who respond 
similiarly to some particular range of situations."73 
A number of experimental designs were considered for 
beginning this process. After carefully weighting the 
advantages and disadvantages, a Nonequivalent Group Design 
Without Controlled Selection as put forth by Campbell and 
Cook (1979)74 was selected. 
In analyzing data from the nonequivalent group 
design, the purpose is not merely to describe 
the performance in groups of individuals, though 
that is useful. Rather the purpose of the 
analysis is to determine the effect of an 
experimental treatment in contrast to a control 
condition. Usually this entails a comparison of 
the post-test scores in the two groups. Yet 
selection differences resulting from the 
nonrandom assignment may produce post-test 
differences between the groups even in the 
absence of a treatment effect. Therefore, to get 
a reasonable estimate of the treatment effect, 
analysis must properly recognize or, as is 
sometimes said, control for the effects of these 
initial differences. ...A number of statistical 
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methods are available with which to attack the 
problem of separating the effect of the treatment 
from the effect of selection differences. 
Of the two most appropriate, analysis of covariance was 
selected over analysis of variance because the ANOVA model, 
"...precludes learning about treatment interaction effects 
that might help specify the nature and generality of the 
treatment's particular impact. This limitation cannot be 
rectified without adding to the model measured factors 
(such as the pretest) which take into account individual 
characteristics. ...The ANCOVA with a single covariate 
extends the elementary ANOVA by including the pretest 




The time period spanned during this study is nine 
years, beginning in 1979 when the first class was given the 
aptitude test and ending in 1987 when the last group of K-l 
students was administered the fourth grade achievement 
test. In 1983, four years after the inception of the 
program, the program was discontinued in response to cost 
cutting measures necessitated by a state "cap" on spending. 
During this period, a total of 39 students passed through 
the K-l program. Of those thirty-nine, four left the system 
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at various points before taking the fourth grade 
achievement test. The remaining thirty-five make up the 
experimental group. The control group is made up of the 
209 students in the regular school program. 
Subjects in the experimental group were selected on 
the basis of their performance in kindergarten. In the 
spring of that year, kindergarten teachers selected 
students whom they felt were at extremely high risk to 
fail in first grade. These marginal students entered the 
alternative program only with parent consent. 
Data Collection and Instrumentation 
The data for this study were collected longitudinally 
in the sense that for each subject data were collected at 
each of three evaluation points. The first of these is the 
spring of the year the subjects began kindergarten. The 
results of the Dallas Pre-School Screening Test were 
obtained from the individual cumulative record folder of 
each of the two hundred forty-four subjects in the study. 
The Dallas Pre-School Screening Test is designed "to 
act as an indicator to screen weaknesses and strengths in 
learning areas. The test is brief and comprehensive; it 
includes most parameters of childhood learning and 
development."77 In the sense that the Dallas is meant to 
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predict success in school, for the purpose of this study 
aptitude is operationalized in terms of the Dallas 
Pre-School Screening Test scores. 
The technical report in the test manual reports that 
the test was standardized on random samples of 
approximately 3,000 children. Tests of black and 
Mexican-American children indicate a "fairly culture free 
instrument capable of consistant evaluation."78 A test, 
retest procedure for reliability produced correlation 
coefficients and t test scores all significant at the .01 
level. When tested for validity with the Columbia Mental 
Maturity Test, correlations and t test scores were also 
significant at the .01 level. 
The second and third evaluation points were in the 
spring of each subject's second and fourth grade years. It 
must be kept in mind that the elapsed time between the 
aptitude test and the achievement tests was three years 
and five years for most of the subjects but four years and 
six years for the subjects who passed through the K-l 
Program. The significance is that at the time of the 
achievement tests, the K-l students had received one more 
school year of instruction than did the regular students 
in the study. Achievement is being operationalized in 
terms of the scores obtained on the Iowa Tests of Basic 
Skills in the area of Reading. These scores were also 
collected from individual cumulative records. The Iowa 
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Test is normed nation-wide and has gained acceptance as 
one of the most frequently used methods for measuring and 
comparing student achievement levels. 
Analysis of Data 
Hypotheses 1 and 2 
The difference in the mean achievement test scores at 
second and fourth grades for the two groups are compared 
via analysis of variance. The level of significance is 
reported. In addition, the difference in the mean aptitude 
scores is compared and the significance of the difference 
reported. Interpretation of these findings focus upon 
whether or not the groups were significantly different on 
aptitude at kindergarten and whether they were or were not 
significantly different on achievement at the end of 
second and fourth grade. 
Hypotheses la and 2a 
Correlation coefficients between the aptitude scores 
and the achievement test scores are reported for both 
groups. Interpretation focuses upon the significance of 
the correlations. A Fisher Transformation is used to test 
f the difference in the correlation the significance o 
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coefficients between groups at both second and fourth 
grade. The correlation coefficients between aptitude and 
achievement at second grade are then compared to the 
correlation coefficients between aptitude and achievement 
at fourth grade. 
Hypotheses 3 and 6 
While variation in instructional time is a 
characteristic of the Mastery Learning treatment, any 
differences in achievement between the two groups could 
wholly or partially be attributed to the different amounts 
of instructional time between the groups rather than a 
change in aptitude or an increase in learning rate. By 
analyzing the gain in achievement between the second grade 
and the fourth grade, the instructional time is held 
constant for both groups. The mean gains in achievement 
for the two groups is computed and their difference is 
tested via analysis of variance. The significance of the 
difference is reported and interpreted. 
When the gain scores are adjusted for aptitude in the 
analysis for hypothesis 6, any significant difference in 
gain favoring the experimental group can be attributed to 
an increase in learning rate; the implication being an 
aptitude treatment interaction. 
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Hypotheses 4 and s 
Analysis of covariance is used to separate the 
influence of the group effects from the effect of the 
initial differences in aptitude. By adjusting each 
student's second and fourth grade achievement test score 
for their initial aptitude score, any difference between 
groups in the mean achievement test scores can be 
attributed to the group/treatment effect. The key question 
is whether the achievement test scores are influenced more 
by the difference in aptitude or more by the difference in 
the instructional treatments. 
For the purpose of this study, achievement test scores 
are the dependent variables. Aptitude scores, 
membership are the independent variables. 
and group 
CHAPTER IV 
ANALYSIS OF DATA 
The analysis of data is presented according to the six 
hypotheses that guided the study. 
Hypotheses 1 and 2 
As discussed, the experimental group consisted of 
children judged by their kindergarten teacher to be 
marginal under the usual conditions of first grade. To be 
tested here is Bloom's theory that irregardless of 
differences in initial status, all or almost all children 
can achieve high levels of academic achievement when given 
sufficient time and quality instruction. This hypothesis 
is primarily concerned with whether or not the treatment 
group, subsequent to the extra year of instruction in the 
K-l Program, achieved parity with the 209 students who 
went through the regular school program. 
On aptitude at the beginning of kindergarten, the mean 
for the entire population was 211.4 with a standard 
deviation of 23.54. The group mean for the controls was 
215.45 with a standard deviation of 20.38. For the 
experimental group, the mean aptitude score was 187.57 
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with a standard deviation of 27.13. (see table l) Despite 
the variability in the experimental group, the group means 
were significantly different. The F value was 50.63, 
significant at the .0000 level. (F=50.6, P=.0000 table 2) 
TABLE 1 
APTITUDE PRIOR TO ENTRANCE INTO KINDERGARTEN 
SUM MEAN ST. DEV. VARIANCE NO. 
ALL 51596.0 211.4 23.54 554.57 244 
CONTROL 45031.0 215.45 20.38 415.47 209 
EXPERIMENTAL 6565.0 187.57 27.13 736.07 35 
TABLE 2 
ANOVA FOR APTITUDE 
SUM OF DEGREES OF MEAN 
SQUARES FREEDOM SQUARE 
BETWEEN GROUPS 23316.114 1 23316.114 
WITHIN GROUPS .1114E+06 242 460.51 
TOTAL .1343E + 06 243 
F = 50.63 SIG. = .0000 ETA SQRD = .1730 
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The above suggests that upon entrance into 
kindergarten the control group was significantly different 
from the experimental group on the variables measured by 
the screening test. In that the test was designed to 
predict success in school, one would suppose that under 
normal school conditions the two groups would be different 
on achievement measures. Indeed, it did predict 
performance for the experimental group as evidenced by the 
fact that they were selected by the kindergarten teachers 
at the end of kindergarten as members of the marginal 
group to be exposed to the treatment, ie. the K-l Program 
(selection was made without reference to scores on the 
Dallas Pre-School Screening Test.) 
TABLE 3 
READING ACHIEVEMENT AT GRADE 2 
SUM MEAN ST. DEV. VARIANCE NO. 
ALL 9083.0 37.22 9.29 86.4 244 
CONTROL 7939.0 37.98 9.21 84.87 209 
EXPERIMENTAL 1144.0 32.68 8.59 73.86 35 
Table 3, shows that for the control group, the mean raw 
achievement score on the Iowa Test of Basic skills at the 
end of second grade was 37.22. This was in contrast to a 
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mean score of 32.68 for the experimental group. The 
difference in mean achievement between groups, arrived at 
via analysis of variance, is significant at the .0017 
level. (F = 10.106, P = .0017 Table 4) 
TABLE 4 







BETWEEN GROUPS 842.103 1 842.103 
WITHIN GROUPS 20164.50 242 83.324 
TOTAL .1014E+06 243 
F = 10.106 SIG. = .0017 ETA SQRD = .0386 
While the mean achievement of the experimental group 
was well within the average range of the norms established 
for the Iowa Test of Basic Skills (61.94 percentile), the 
results indicate that despite the extra time and 
instruction that was allotted to them, their achievement 
at the end of second grade was not commensorate with that 
of the 209 students that passed through the regular school 
program during that same time period. 
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As shown in table 5, at fourth grade, the mean raw 
achievement score for the controls was 61.06. The mean raw 
achievement score of the experimental group was 54.22 
(60.65 percentile). Though the experimental group was 
still in the average range for the standardized sample, 
the difference between groups in the mean raw scores at 
fourth grade was significant at the .0045 level. (F = 
8.225, P = .0045 Table 6) 
TABLE 5 
READING ACHIEVEMENT AT GRADE 4 
SUM MEAN ST. DEV. VARIANCE NO. 
ALL 14660.0 60.08 13.23 175.26 244 
CONTROL 12762.0 61.06 12.93 167.40 209 
EXPERIMENTAL 1898.0 54.22 13.68 187.35 35 
The null hypothesis of a significant difference in 
mean achievement levels between groups can not be rejected 
on the basis of the above findings. However, Bloom's basic 
premise that given sufficient time all students can 
achieve at high levels is weakly supported by the mean 
achievement level of the experimental group when compared 
to national norms for the Iowa Test of Basic Skills. 
75 
TABLE 6 







BETWEEN GROUPS 1399.998 1 1399.998 
WITHIN GROUPS 41190.363 242 170.208 
TOTAL 243 
F = 8.2259 SIG. = .0045 ETA SQRD = .0329 
Hypotheses la and 2a 
The correlation coefficient for the relationship 
between aptitude and achievement at second grade was .416 
for the control group and .265 for the experimental group. 
The significance of the coefficients was at the .00001 and 
the .1229 levels respectively, (see Table 7) 
TABLE 7 
CORRELATION BETWEEN APTITUDE AND ACHIEVEMENT AT GRADE 2 
CORRELATION SIGNIFICANCE ST. ERR. OF EST. 
CONTROL .4161 .00001 8.3969 
EXPERIMENTAL .2656 .12295 8.41044 
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As shown in Table 8, the correlation coefficents 
indicate a stable relationship between aptitude and 
achievement for both groups. At fourth grade, the 
correlation coefficient for the experimental group was 
.263, significant at the .1256 level. The correlation 
coefficient for the control group was .406, significant at 
the .0001 level, (see Table 8) 
TABLE 8 
CORRELATION BETWEEN APTITUDE AND ACHIEVEMENT AT GRADE 4 
CORRELATION SIGNIFICANCE ST. ERR. OF EST. 
CONTROL .4062 .00001 11.85101 
EXPERIMENTAL .2638 .12564 13.40 
There appears to be some support for Bloom in that the 
aptitude scores did not predict the experimental group's 
scores as well as it predicted the scores of the control 
group. As shown in Tables 9 and 10, the relationship 
between aptitude and achievement is significant for the 
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SIGNIFICANCE OF CORRELATION BETWEEN 
APTITUDE AND ACHIEVEMENT BY GRADE 
GRADE 2 GRADE 4 
CONTROL .00001 .00001 
EXPERIMENTAL .12295 .12564 
Upon further analysis, however, the difference in the 
sample sizes appears to be magnifying the difference in 
the correlation coefficients and their subsequent levels 
of significance. For when the coeficients are converted to 
Z values using the Fisher Transformation described in 
Glass and Hopkins, a Z test shows no significant 
difference between them. At second grade, the z value was 
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.90, significant at the .82 level. At fourth grade, the Z 
value was .86, significant at the .81 level, (see Table 
11) 
TABLE 11 












GRADE 4 .86 .81 
While it is impossible to say what the correlation 
coefficient for the experimental group would be had there 
been 209 experimental subjects, the above procedure done 
with the same coefficients but with equal sample sizes 
yields a difference in Z values significant at the .05 
level. 
The null condition is a relatively stable relationship 
between aptitude and achievement (ie. one that predicts 
later achievement). Based upon the above, Bloom's belief 
that this relationship is malleable is not supported here. 
That is the null hypothesis of a significant difference in 
the levels of significance for the coefficients found in 
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each group can not be rejected based upon these results. 
The coefficients appear to be similar and relatively 
stable over time. 
Hypothesis 3 
Hypothesis 3 tests the learning rates of the two 
groups by comparing gain scores subsequent to the 
treatment. While variation in instructional time is a 
characteristic of the mastery learning treatment, any 
difference in achievement between the two groups can 
wholly or partially be attributed to the different amounts 
of instructional time afforded the two groups. This 
position holds that given equal time for instruction, the 
initial status, or learning rate, of the slower learners 
would be reflected in their achievement. That is, 
differences in achievement would be due to differences in 
instructional time between the groups rather than a change 
in aptitude or an increase in learning rate. However, as 
discussed earlier, Bloom holds that the learning rate of 
slower learners can increase relative to the rate of 
students who were initially faster learners. In essence, 
Bloom believes that students who are initially slower 
learners can "catch-up" to faster learners by "learning 
how to learn". 
80 
By holding the instructional time constant for both 
groups, one can compare learning rates by comparing the 
gain in achievement between the second and fourth grade. 
In order to truly "catch up", the gain in achievement or 
learning rate for the subjects in the experimental group 
would have to be greater than the gain of the subjects in 
the control group. The null condition is one in which the 
students who were initially slower in learning would 
continue to learn at a slower rate. Contrary to Bloom, 
this suggests that differences in achievement would 
increase over time. Table 12 shows that the mean gain in 
achievement for the control group was 23.08. The mean 
gain score for the experimental group was 21.54. 
TABLE 12 
MEAN GAIN IN ACHIEVEMENT BETWEEN GRADE 2 AND GRADE 4 
GRADE 2 GRADE 4 MEAN GAIN 
CONTROL 37.98 61.06 23.08 
EXPERIMENTAL 32.68 54.22 21.54 
Bloom's contention that the slower group can actually 
catch up to the faster group by "learning how to learn" is 
not supported by the mean gain scores of the two groups. 
The null hypothesis of no significant difference 
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learning rates can not be rejected. While "catching up" 
would require a difference in favor of the experimental 
group, the rate of learning for the two groups between 
second grade and fourth grade does not appear to be 
significantly different. (F = .709, P = .401 Table 13) 
That is, when one discounts the initial difference in 
aptitude and learning rate and focuses on the period 
between second grade and fourth grade, the two groups 
appear to be similar in their ability to learn as measured 
by their gain scores. 
TABLE 13 
ANOVA FOR GAIN IN ACHIEVEMENT 







BETWEEN GROUPS 70.519 1 70.519 
WITHIN GROUPS 24065.46 242 
99.444 
TOTAL 24135.98 243 
99.325 
F = .709 SIG. = .401 
If, by virtue of the significant difference in aptitude 
before kindergarten and their marginal status after 
kindergarten, one assumes that the learning rate of the 
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experimental group was slower upon entrance into 
kindergarten, a key question to be addressed in the 
analysis of the results for hypothesis 6 is whether or not 
there is cause to believe that the aptitude or learning 
rate of the experimental group increased subsequent to the 
treatment. The notion that the effect of the group 
difference in aptitude was being diminished by the 
treatment is an inviting one. 
Hypotheses 4 and 5 
Following the quasi-experimental design proposed by 
Campbell and Cook, the ANOVA in the first three hypotheses 
is extended to include the pre-test measure in the form of 
a linear regression. In this ANCOVA model, the effect of 
the treatment can be separated from the effect of the 
initial differences in aptitude by adjusting each subjects 
achievement test score based upon their initial aptitude 
score. Comparing the adjusted achievement test scores is 
similar to comparing golf scores after taking into account 
the "handicaps" of the golfers. 
As discussed in Campbell and Cook, "The relevant 
question is whether the experimental group outperformed 
the control group on the posttest by more than should be 
expected on the basis of initial selection differences. In 
essence, the ANCOVA attempts to answer this question by 
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using a matching procedure whereby for any given pretest 
value it takes the predicted posttest values for the 
treatment and control groups and examines the difference 
between them....In other words, if we know an individual's 
pretest score we can use the estimated regression line to 
get a reasonable prediction of the individual's posttest 
score. Thus the estimate of the treatment effect in the 
ANCOVA is the difference between the predicted posttest 
scores of individuals in the two groups who have been 
"matched" on pretest scores. A statistically significant 
difference then "suggests" that one group would have 
significantly outperformed the other on the posttest if 
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the groups had started with the same pretest scores." 
As shown in Tables 14 & 15, the null hypothesis can 
not be rejected at second grade or at fourth grade. At 
second grade aptitude was significantly related to 
achievement with an F score of 54.20. The F score for the 
main effects, group, was not significant. (F = .173 P 
.678 Table 14) That is, there was no significant 
difference in the mean achievement levels of the two 
groups when their scores were adjusted for aptitude. 
At fourth grade, the results were very much the same. 
Aptitude was significantly related to achievement. The F 
score was 49.73, significant at the .001 level. The F 
score for the group effects was .030, which was not 
- Table 15) The source of variation 
significant. (P .862 
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is explained by initial aptitude differences at the .001 
level. As was the case at second grade, there was no 
significant difference in the achievement levels after 
adjusting for aptitude. 
TABLE 14 
ANCOVA FOR READING ACHIEVEMENT AT GRADE 2 
SOURCE OF 
VARIATION 







APTITUDE 3855.05 1 3855.05 54.20 .001 
MAIN EFFECTS 
GROUP 12.326 1 12.32 .17 .678 
EXPLAINED 3867.38 2 1933.69 27.19 .001 
RESIDUAL 17139.22 241 71.11 
TOTAL 21006.60 243 86.44 
In order to reject the null, the results would have to 
indicate a significant difference in the adjusted 
achievement levels in favor of the experimental group. In 
essence, it would say that the instructional program and 
not the initial difference in aptitude was the primary 
source of differences in the achievement levels attained 
by each group. 
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TABLE 15 
ANCOVA FOR READING ACHIEVEMENT AT GRADE 4 
SOURCE OF 
VARIATION 







APTITUDE 7284.64 1 7284.64 49.73 .001 
MAIN EFFECTS 
GROUP 4.43 1 4.43 .03 .862 
EXPLAINED 7289.07 2 3644.53 24.88 .001 
RESIDUAL 35301.28 241 175.26 
TOTAL 42590.36 243 175.26 
In light of the above, however, the indication is that 
the aptitude differences are reflected in the achievement 
levels. And while these levels when adjusted for aptitude 
are not significantly different, one would conclude that 
the effects of the treatment were not sufficient to negate 
the advantage of the controls in their initial aptitude and 
in their beginning achievement levels. Aptitude was 
significantly related to achievement level at both second 
grade and fourth grade. 
one might, however, assume a less lofty position; one 
which holds that given their aptitude and marginal status, 
the students in the experimental program learned just as 
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well as the control students. As shown in Table 16 the 
adjusted mean score for the experimental group was 36.63 
compared to 37.33 for the controls. At fourth grade, the 
adjusted means were 59.72 for the experimental group and 
60.14 for the control group. (Table 17) 
TABLE 16 
ADJUSTED AND UNADJUSTED ACHIEVEMENT 
SCORES AT 2ND GRADE 
UNADJUSTED ADJUSTED 
GROUP SCORE SCORE 
CONTROL 37.99 37.33 
EXPERIMENTAL 32.69 36.63 
TABLE 17 
ADJUSTED AND UNADJUSTED ACHIEVEMENT 
SCORES AT 4TH GRADE 
UNADJUSTED ADJUSTED 
GROUP SCORE SCORE 
CONTROL 61.06 
EXPERIMENTAL 54.23 59.72 
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Hypothesis 6 
As indicated by the results from hypothesis three, 
there is no significant difference in the learning rates 
of the two groups as measured by the amount of gain in 
achievement from second grade to fourth grade. In order to 
reject the null and postulate a positive aptitude 
treatment interaction, the results would have to indicate 
a significant difference in the adjusted gain scores in 
favor of the experimental group. While the adjusted gain 
of the experimental group is slightly more than that of 
the controls (Table 19), the null of no significant 
difference in gain can not be rejected on the basis of the 
results reported in Table 18. (F = .020, P = .887) 
TABLE 18 
ANCOVA FOR GAIN IN READING ACHIEVEMENT 
SOURCE OF 
VARIATION 







APTITUDE 541.07 1 541.07 5.52 .020 
MAIN EFFECTS 
GROUP 1.97 1 1.97 .02 .887 
EXPLAINED 543.05 2 97.89 2.77 .064 
RESIDUAL 23592.92 241 97.89 
TOTAL 24135.98 243 99.32 
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That is when the mean gain from second grade to 
fourth grade is adjusted for initial differences in 
aptitude, there is no significant difference in the 
adjusted gain scores (Table 19). It would appear that 
while the effect of early differences in aptitude were 
substantial in determining the achievement levels of the 
two groups, the groups were similar in terms of their 












CONTROL 23.08 22.82 
EXPERIMENTAL 21.55 23.10 
It appears that the early difference in aptitude was 
sufficient to account for the difference in the 
achievement levels found in the results for hypotheses one 
and two. This is evidenced by the fact that when aptitude 
differences are taken into account in hypotheses four and 
five, there was no significant difference in the adjusted 
achievement level scores. Therefore it is concluded that 
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the aptitude differences were responsible for the group 
differences in the achievement levels measured at second 
grade and at fourth grade. 
In contrast, this does not seem to be true in the case 
of the learning rates as measured by the achievement gain 
between second grade and fourth grade. The difference in 
initial aptitude does not result in a difference in 
learning rates. As shown in the results for hypothesis 
three, the gains were not significantly different. 
Further, when the effect of the aptitude differences was 
taken into account in hypothesis 6, the experimental group 
actually showed a slight advantage in the adjusted gain 
scores. While the experimental group was not able to catch 
up per se, it does appear that they were able to increase 
their learning rate sufficient to keep from falling 
further and further behind. All in all, while the effect 
of aptitude differences was apparent in the levels of 
achievement in the two groups, it was much less apparent 
in the gains in achievement subsequent to the treatment. 
CHAPTER V 
SUMMARY, IMPLICATIONS, AND RECOMMENDATIONS 
This chapter contains a summary of the study, a 
discussion of the findings and their implications, and 
suggestions for practical action and further research. 
Summary of the Study 
The primary purpose of this longitudinal study was to 
test the basic tenents of Mastery Learning theorists by 
comparing the achievement levels of two groups of 
students, one of which received an extra year of 
instruction in a mastery based transitional grade program 
between their kindergarten and first grade years of 
school. This K-l group composed of thirty-five marginal 
students who passed through the program between 1979 and 
1983 make up the experimental group. 
The control group consists of the 209 students who 
passed through grades K-4 in the regular program during 
the same time period. Six hypotheses were examined in 
light of test scores taken from the cumulative records of 
each of the 244 students in the study. 
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Review of Manor Findings and Their Implications 
This section of the chapter, reviews the major 
findings of the study and presents their implications for 
increasing student achievement. First, the findings for 
each hypothesis is summarized. Then the implications of 
the findings for each of the six hypotheses is discussed. 
Hypotheses 1 and 2 
Students from the transition program do not achieve 
parity with students in the regular program as measured by 
the Iowa Test of Basic Skills administered in the spring 
of their second grade year. 
Students from the transition program do not achieve 
parity with students in the regular program as measured by 
the Iowa Test of Basic Skills taken in the spring of their 
fourth grade year. 
Manor Findings. The students selected for the K-l 
group were selected by their kindergarten teachers on the 
basis of being the most likely to fail in a regular first 
grade classroom. Upon analysis of their aptitude scores 
one finds that in terms of these scores the K-l group was 
indeed significantly different from the students who made 
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up the control group. (P = .0000) On the basis of these 
scores, one would expect that their later achievement 
would reflect this difference in potential. The position 
held by Mastery Learning theorists, however, is that with 
extra time, and instruction under Mastery Learning 
conditions, the K-l students would reach the same levels 
of achievement as the students in the regular classrooms. 
However, when the mean second grade achievement test 
scores of the two groups were compared using analysis of 
variance, they were found to be significantly different. 
(P = .0017) At fourth grade, the results were similar. (P 
= .0045) The achievement levels attained by the K-l 
students were not comparable to the levels of the children 
in the regular program when measured at the end of second 
grade nor were they comparable at the end of fourth grade. 
While the scores do not allow one to say that the K-l 
group achieved parity with the students in the regular 
program, it is of note that when the raw scores are 
converted to percentiles using national norms for the Iowa 
Test of Basic Skills, the scores of the K-l students 
placed them well within the average range for their grade 
level. At second grade, the mean percentile rank for the 
experimental group was 61.94. At fourth grade, the 
experimental group achieved an average percentile rank of 
60.65. 
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Implications of_Findings. The intent of hypotheses one 
and two was to examine the achievement levels of the two 
groups to determine whether or not there was evidence to 
support Bloom's contention that all or almost all students 
can achieve high levels of achievement under mastery 
learning conditions. Such evidence would lend itself to 
the creation of truly equitable learning environments. 
Environments within which each student would have the 
opportunity to achieve their full potential. 
The implications in this regard, however, are unclear. 
While Bloom's work is well researched and has been 
replicated many times, the application of these principles 
as a way to increase the achievement of marginal children 
in first grade has not. Had the achievement test scores of 
the two groups been comparable, there would have been 
clear evidence to support Bloom. However, given the 
extreme differences in the aptitude scores and the levels 
of achievement at kindergarten, the result of a 
significant difference in later achievement is not 
surprising. 
Despite the above, while one can not say that the 
experimental group achieved parity with the controls, 
there is no question that based upon national norms for 
the Iowa Test of Basic Skills, the marginal students did 
achieve grade level scores at both second and fourth 
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grade. If such levels are attainable in other settings, 
and if school districts are willing to bear the expense of 
such programs, then extra time under mastery conditions 
would appear to be a reasonable alternative to failure 
and/or retention of marginal students in traditional first 
grade programs. 
Hypotheses la and 2a 
The correlation between scores from the Dallas 
Pre-School Screening Test and the Iowa Test of Basic 
Skills administered in the spring of their second grade 
year, will not be significantly different for students 
taught under traditional conditions and those who passed 
through the K-l Program. 
The correlation between scores from the Dallas 
Pre-School Screening Test and the Iowa Test of Basic 
Skills administered in the spring of their fourth grade 
year, will not be significantly different for students 
taught under traditional conditions and those who passed 
through the K-l Program. 
w.inr Findings. The intent of hypotheses la and 2a 
was to examine the relationship between aptitude and 
achievement for the two groups. The null condition is one 
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in which aptitude is a relatively stable correlate of 
later achievement. Mastery Learning proponents suggest 
that the relationship is a malleable one subject to the 
quality of the learning environment. 
At second grade, the correlation of the aptitude and 
achievement scores for the experimental group was not 
significantly different from that of the subjects in the 
control group. This relationship remained virtually 
unchanged when extended to the fourth grade achievement 
scores of the two groups. 
Based upon these results, the null hypothesis could 
not be rejected. However, as discussed in chapter four, 
the difference in the sample sizes make it difficult to 
draw conclusions. While aptitude did not predict 
achievement for the experimental group, (P=.122 at second 
grade and P=.125 at fourth grade) it was not possible to 
cite a clear and consistent difference between groups 
because of the difference in the sample sizes. 
Implications of Findings. In contrast to hypotheses 
one and two, the significance of the results for 
hypotheses la and 2a are primarily theoretical in nature. 
The traditional view of the relationship between aptitude 
and achievement is one in which innate ability sets fixed 
limits on potential achievement levels. The assumption in 
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this Mastery based transition program was that the limits 
on achievement were as much fixed by instructional time as 
by innate potential. In a sense, the K-l Program assumed 
it was trading aptitude points for instructional time; the 
net result being comparable achievement levels and 
different relationships between aptitude and achievement. 
As discussed, because of the differences in sample sizes, 
it is difficult to determine whether this assumption is a 
valid one. Hypothesis six which focuses on the 
significance of aptitude in relation to achievement 
provides further information. 
Hypothesis 3 
There will be no significant difference between the 
gain scores of the experimental and control groups as 
measured by the difference between their mean achievement 
test scores at second grade and at fourth grade. 
ma-jnr Findings. The intent of hypothesis 3 was 
to focus upon the period between second grade and fourth 
grade exclusively. This provided two additional 
opportunities for analysis. First, it controlled for the 
for instruction. This allowed 
to determine the difference in 
time allotted to each group 
a comparison of gain scores 
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learning rate for the two groups. Secondly, and possibly 
more importantly, the gain scores discount the amount of 
achievement prior to grade two by separating the 
achievement gains prior to the treatment from the 
achievement gains subsequent to the treatment. When this 
was done, there was no significant difference between the 
two groups in terms of the amount of achievement gain 
between second and fourth grades. 
Implications of Findings. The implications of the 
above are straight forward and compelling. Despite the 
extreme difference in their initial status, the subsequent 
learning rate of the experimental subjects was comparable 
to the rate of the control group. This demonstrates that 
students who are initially slower learners, need not fall 
further and further behind over time. This finding 
supports the type of compensatory program whose rationale 
is that extra time and help for marginal students pays 
dividends in terms of their later ability to profit from 
conventional school programs. 
Additionally, their are important theoretical 
implications. Since achievement levels were not 
comparable, it would appear that the difference in the 
achievement levels was related to factors associated with 
the period from birth to kindergarten. While these factors 
98 
were compensated for in the school environment during the 
period from second grade to fourth grade, the K-l Program 
apparently could not make up for the considerable 
advantage in achievement held by the control group upon 
entering kindergarten. 
The implication is that if one's goal is to equalize 
the opportunity for achievement between slower and faster 
learners, the program of instruction should begin as early 
in the life of the slow learner as possible. In this way 
the school may begin to compensate for differences in the 
quality of early learning environments and/or differences 
in the aptitudes of the children. 
Hypotheses 4 and 5 
When the second grade achievement test score of each 
student is adjusted for their aptitude using analysis of 
covariance, there will be no significant difference in the 
mean achievement levels of the experimental and control 
groups. 
When the fourth grade achievement test score of each 
student is adjusted for their aptitude using analysis of 
covariance, there will be no significant difference in the 
mean achievement levels of the experimental and control 
groups. 
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Major Findings. The purpose of hypotheses four and 
five was to find evidence supporting the hypothesis of a 
differential effect of aptitude in accounting for the 
achievement levels of the two groups. However, when the 
effect of the aptitude differences was separated from the 
effect of the treatment, it was clear that the significant 
difference in achievement reported for hypotheses one and 
two, was related to the differences in aptitude and or 
differences in learning gains before kindergarten. That 
is, when the achievement scores of both groups were 
adjusted for their initial aptitude, there was no 
significant difference between groups. Therefore, the 
significant difference in the unadjusted scores can be 
accounted for by the initial aptitude differences. For 
aptitude, the P value is .001. In contrast, the 
influence/impact of the group effects on achievement was 
small. ( P=.678 at second grade, P=.862 at fourth grade) 
In terms of Mastery Learning Theory, the expectation was a 
significant difference in the adjusted achievement scores 
in favor of the experimental group. However, it appears 
that the treatment effects were not nearly strong enough 
to overcome the effects of the difference in early 
achievement and/or aptitude. 
/ 
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Implications of Findings. Hypotheses 4 and 5 test the 
basic rationale of Mastery Learning and the K-l Program. 
That is, the belief that slow learners can reach high 
levels of achievement by trading off aptitude points for 
extra instructional time under Mastery conditions. 
However, as discussed above, Bloom's contention that 
extra time and instruction under Mastery Learning 
conditions can remove the effect of differences in initial 
aptitude is not supported here. Aptitude was a significant 
predictor of the difference in achievement levels reached 
by the two groups. 
The results imply that despite the extra year of 
instruction, the experimental group did not score 
significantly higher than predicted by their initial 
aptitude score. In sum, while one could say that the 
experimental group achieved grade equivalent scores, one 
can not say that these scores were not significantly 
related to the initial aptitude scores. 
Hypothesis 6 
When each student's second and fourth grade 
achievement test score is adjusted for their aptitude 
using analysis of covariance, there will be no significant 
difference between the gain scores of the experimental and 
control groups. 
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^-a~1°r—Findings. As discussed in the findings for 
hypothesis 3, subsequent to the treatment there was no 
significant difference in the learning rates of the two 
groups as measured by the gain between second grade and 
fourth grade. The question to be addressed here is, given 
their initial aptitude levels, did the experimental group 
significantly outperform the control group? If so, one 
could assume that the effect of the initial aptitude 
differences in determining the gain between second and 
fourth grade had been eliminated or at least diminished 
significantly. 
However, the null hypothesis could not be rejected 
based upon the results obtained for hypothesis 6. When the 
mean gain scores were adjusted for aptitude, there was no 
significant difference in the adjusted scores. As 
discussed in chapter 4 however, the adjusted mean gain for 
the experimental group was slightly higher than that of 
the control group. While one may say that the experimental 
group learned equally as well as the control group between 
second grade and fourth grade, there is no evidence to 
indicate a significant interaction between initial 
aptitude and the K-l treatment. 
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Implications of Findings. The results for hypothesis 6 
are consistent with those of hypothesis 3. Adjusting the 
scores for the differences in aptitude did not produce a 
significant change from the results of hypothesis 3. while 
the adjusted scores showed a slight advantage for the 
experimental group, the difference was not significant. 
While one might presume that the rate of learning 
increased for the experimental group, since they did not 
fall further behind, the results do not support Bloom's 
contention that students who are initially slower learners 
can "catch-up" to faster students. The K-l students did 
not "break the bond" between aptitude and achievement. 
Recommendations 
In this section of the chapter, practical actions for 
improving the ability of schools to equalize the 
opportunity for all students to reach satisfactory levels 
of achievement and recommendations for further research 
that may expand the meaning of the present study are 
suggested. Before addressing specific suggestions for 
practical action, it is useful to reexamine, in light of 
the present findings, the basic assumptions of Mastery 
Learning theorists as discussed in the Statement of the 
Problem in Chapter I. 
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The data produced by this study established that low 
aptitude marginal students can achieve high standards when 
given extra time for instruction under Mastery Conditions. 
While the experimental group did not reach the same high 
levels of achievement as the control group, they did 
achieve grade level equivalents at both second grade and 
fourth grade. The results support Bloom's contention that 
a normal distribution of aptitude need not produce a 
normal distribution of achievement. 
While the treatment effect was not sufficient to 
completely make up for the early advantage of the 
controls, it did show a benefit when the early advantage 
of the control group was discarded by focusing on the gain 
scores subsequent to the treatment. The gain scores 
between second grade and fourth grade were not 
significantly different, suggesting that the two groups 
were learning equally well after the treatment. While the 
data does not indicate an aptitude treatment interaction 
that would allow one to say that slower learners can 
"catch up" with faster learners, it does demonstrate that 
learners who are initially slower need not fall further 
and further behind over time. 
All in all, the study supports the application of 
Mastery Learning principles as a way to reduce variation 
in student achievement and to help prevent early school 
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failure by equalizing the opportunity to learn for all 
children. 
Recommendations for Practical Actions and Further Research 
The findings of this study suggest a number of 
practical actions that might be considered by parents, 
teachers, school administrators, and institutions of 
higher education in the effort to improve the quality of 
education. Be advised that these recommendations apply 
specifically to the sample included in this study. Use 
caution in generalizing these recommendations to other 
schools and to subject matter other than reading 
instruction. Additional research is necessary before 
generalizing beyond the present study. 
Recommended Practical Actions for Parents. Parents, 
especially during the period before their child enters 
kindergarten, should be aware that the quality of their 
child's early experiences can impact significantly upon 
their success in school. Parents should introduce their 
children to all types of spoken and written language as 
early on as possible. Reading aloud to children builds 
upon their natural sense of language. This developing 
sense for the syntax and semantics of language becomes 
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intuitive and makes the transition from spoken language to 
written language a natural one. Most importantly, parents 
should be aware of the critical role that extra learning 
time can play in their child's success or failure in 
school. 
Once their child begins school, parents should remain 
vigilant to policies and practices that may act to limit 
their child's opportunity to achieve. Test scores while 
sometimes useful in establishing a baseline or "floor" for 
achievement should never be interpreted as setting a limit 
on potential achievement. Parents should ask about 
grouping practices to be sure there is opportunity for 
movement either up or down and if groups are used, to be 
sure the same groups are not used for all subject areas. 
Recommended Practical Actions for Teachers. The single 
most useful thing that teachers can do to increase 
learning and insure equity, is to monitor the use of 
grouping and tracking systems to insure that children are 
placed correctly and can move easily from group to group 
subject to the types of methods and materials being used 
and/or changes in their learning rate. Teachers should be 
aware of the research indicating that almost all children 
can achieve when provided the right environment and the 
right amount of in 
to new ideas < 
istructional time. They should remain 
and to those practices proven to be 
open 
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effective by other teachers and or researchers and not 
fall victim to preconceived notions and self-fulfilling 
prophosies about children and about learning in school. As 
Bloom implores, instructional decisions should be made on 
the basis of what is known and not on the basis of fad or 
gain. Further, teachers should be prepared to 
take a public stand against practices and policies that do 
not reflect these basic pre-conditions for creating and 
maintaining equitable school environments. 
Recommended Practical Actions for School 
Administrators. Amongst their multitude roles and 
responsibilities, school administrators must be, first and 
foremost, the instructional leaders for their 
constituencies. Administrators are the key link in the 
translation of research to practical action. It is 
encumbent upon them that they help develop and maintain 
curriculum policies and practices that reflect and are 
consistent with sound educational theory and a well 
defined set of values. In this endeavour, staff 
development and in-service programs to inform and train 
teachers in the use of new methods and materials can 
stimulate and encourage teachers to move beyond the status 
quo to higher levels of professionalism and participation. 
For, when teachers are involved in the development of 
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programs and policies that reflect their beliefs and 
aspirations, they are much more likely to follow through 
on implementation and evaluation. 
Recommended—Practical Actions for Institutions of 
—ic? her—Learning. Institutions of higher education should 
examine their curricula on an on~going basis to insure 
that issues related to equity are in the forefront of 
their endeavors to improve teaching and learning. 
Practices that limit opportunity should be identified as 
such and institutions should involve themselves with local 
schools in finding and replacing these practices. Teacher 
preparation should include exposure to different types of 
learners and learning conditions so that prospective 
teachers recognize and appreciate the need to match 
learners with appropriate learning conditions. Above all 
else, future teachers must be prepared to honor their 
commitment to all children equitably and to do so with the 
highest measure of professionalism. 
Recommendations for Further Research 
Three specific recommendations are made for future 
research. First, it is recommended that the present study 
be replicated in other schools, with other samples, and in 
different subject areas. For example, had the treatment 
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been longer, would the experimental group have begun to 
catch up to the controls in later years. Such studies can 
help extend the findings reported here and would allow a 
wider range of generalization in these findings. 
Second, the present study did not find evidence to 
support the belief that there was a significant 
interaction between the mastery treatment and the aptitude 
of the K-l students. However, a theory which holds that a 
specific population of students would benefit from a 
treatment matched to the characteristics of that group 
implies an aptitude treatment interaction. A study which 
utilized observation techniques and employed these in a 
wider range of settings, might identify flags or markers 
that further define the characteristics of marginal 
students in traditional settings. Combined with more 
controlled studies designed to match these children with 
different instructional strategies and to include other 
variables such as socio-economic status may indeed find 
examples of interaction that would support the claim that 
learning rate can indeed increase subject to the proper 
learning conditions. 
Third, investigation into the different grouping and 
tracking systems in wide spread use throughout the country 
is essential. We need to know which factors work to limit 
opportunity and which work to decrease the variation in 
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student achievement. For example, systematic observation 
of the interaction between teachers and students who are 
tracked may uncover characteristic differences that could 
act to impede or promote learning. Identification of these 
factors will help parents, teachers, administrators and 
institutions of higher learning work together for the 
cause of equity. 
The present study has been an attempt to test Mastery 
Learning Principles in the context of a program for 
children at risk to fail in first grade. The findings 
indicate that under Mastery Conditions where instructional 
time is allowed to vary, these children can achieve 
successfully. While the equal gain scores for achievement 
between second grade and fourth grade implies that the 
learning ability of the experimental group increased 
subsequent to the treatment, there is no direct evidence 
of this in the present study. There was no clear 
indication of an aptitude treatment interaction. 
While such results would unquestionably have been more 
meaningful in their implications for the cause of equity, 
the nature of the findings reported here are sufficient to 
call into question any school program that denies children 
the once in a lifetime opportunity to experience the joy 
of successfully learning to read in the primary grades. 
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DALLAS PRE-SCHOOL SCREENING TEST 






3.0 I. Tell me your name, all your name._ 
How old are you?_Bi rthdate 
Score_ 
2. Count for me. (Point - See Card A)' 
3.0 a. Count to five 
4.0 b. 3 Cire 1es Counted 
5.0 c. 10 Circles Counted 
6.0 d. Count to 30 
Score 










- What barks_ 
What exp I odes 
What ga I lops_ 


















5. I want you to say the same thing I say. Listen; 
a. I am a big (boy-girl). 
b. See the little cat playing with the big red ball. 
c. My friend got a pretty new dress'for her birthday 
present. 
d. The puppy barked at the nice mailman when he rang 
the door bell. 
6. I have some things for you to do. Do them just like I 
teI I you. 
. Put the penclI on the desk. 
. Give me that book. 
. Open the door. 
. Sit in your chair. 
VISUAL 
I want you to do something for me. 
a. MaKe a ball (circle) like this. Make it look the 
same. (Card B) 
b. Make a cross ( + ) like this. Make it look the 
same. (Card C) 
c. Make a box (square) like This. Make it look the 
same. (Card D) 


















I want you to say some numbers for me. Wait until I 
finish, then say the same' numbers I say. (Examiner 
should say numbers at j second intervals) 
a. 2-4; 6-9 (give 2 trials if needed) 
b. 6-5-1; 7-4-9 (give 2 trials if needed) 
c* 8-7-5-9; 3-2-5-8; 4-6-I-8 (give 3 trials if needed) 




a; 3 col lors = 3.0 
b; 4 CO lors = 4.0 
c; 5 CO lors s 5.0 
d; 6 CO lors = 6.0 
Score 
a; I = 3.0 
b; 2 = 4.0 
c; 3 = 5.0 
d; 4 = 6.0 
Score 
I want you to name these colors for me. Point to 
the colors; ask, "What color Is this?" — etc. 
Orange, black, green, red, blue, yellow, brown 
(Card F) 
See this (point to Initial stimulus In each row), 
find one of these over here, (pointing to right 
side of card) (Card G) 
LANGUAGE 
a; 5 = 3.0 10. Show me your eyes, mourh, nose, leg, hand, arm. 
b; 6 = 4.0 chin, ear or. "What is this?" (Point to the eyes, 
c; 
d; 
7 = 5.0 
8 = 6.0 
mouth, nose, leg, hand, arm, ch in, ear) 
Score_ 
II. Tell me about these pictures. 
a. (Card H) 
b. (Card I) 











Mark the little line - the shortest one. (see 
next page) 
Color the big ball for me - the largest one. (see 
next page) 
Print your name for me. (If child is unable to 





a; Stand I foot 
b; Hop 2 times 
c; Hop 10 feet 
d; Skip 
15. I want you to hop for me. Hop over there, 
(about 10 - 12 feet) - also observe foot 










Iowa Test of Basic Skills 
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si Is Ann running into the street? 
V'*', ^ 
v ^/hf 1 Is Ann trying to see something? >ff HO) 
—fy-; r'J wX\ .•rv/ 2 Is Ann's father at work today'’ »«• 
jn - 
s~ ^ hs.- u~ 3 Will the family have a picnic? 




O— > 5 ^oes Amy have her hand on her bear? m n©- 
s Is the doctor looking for the bear? »fS NO 
7 Is the bear really sick? YR> *3- 
8 Is the bear on the table? 
9 Is the little boy getting a ride? >1? nct 
1 to Is the girl sitting down? *!s' * 
11 Has the man stopped to look at something? ^ 
12 Are they going to buy the things in the cart? yjr 
n Is Barb waiting to take her turn? «s 
14 Is Dale at the top of the hill? 
' ^ is Is Barb going fast? w no 
V' t 
16 Is Dale riding to the bottom of the hill? m U<T 
126 




“ ■] ‘ V-; 17 
- -7- rJSzr? -A r 
V 
S2 The Kellys are having a _ 
■' ' " pickle o> outdoors 
SC”*"' 
“ V vS-*. 
rs* i r umaa 




The children are_ 
O cold o hungry o sleepy 
is The Kellys carried their food in a_ 
O sack O' box o hands 
picnic O' eating 
hurry 
basket 
19 Frank's mother is giving him some 
O food O medicine o sugar 
20 Frank was when his mother came. 
spoon 
playing reading O sleeping 7 calling 
21 Frank cannot play with his friends today. 
He will have to stay_ 
O bed 3 quite o sleep — inside 
22 There is something_with the car. 
O' stopped 7 wheel 7 wrong 7~ break 
23 Carol's father is having the car_ 
O fixed 7 washed o filled 7 finished 
24 Carol is eating the_that she is holding. 
O package 7 doughnut O apple o peanut 
BHD 
25 The children have made some mud_ 
O kites 7 balls 7; pies 7 peas 
26 Mary painted a_for them to put up. 
— sign 7* broad 7 side 7 bread 
27 When they go home, they will be very- 
~ late 7 sorrow ~ rich 7' dirty 
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R-2: Sentences 
si When you take a bath, 
do you get wet? ^ 
i If you were on time, would 
you be late? ^ 
2 If you asked for more 
cake, have you already 
had some? s® 
3 Would you be alone if your 
friends were with you? m' .ns 
4 If David is six years old, 
was he ever five? tfB) ■'F*p> 
5 If you climbed a tree, would 
you be under it? 'fU.' 
s If you sat in a chair 
and looked up, would you be 1 
looking at the floor? ■np's 
7 If someone is following you, 
is he behind you? TI» *9' 
3 If vou won a race, 
j 
would you be the first to 
finish? yh: 
9 If you tore a piece of 
paper in half, would there 
be three pieces? tt$ ,to 
io If you let go of a balloon 
on a very windy day. would it 
be hard to catch? 
ii Do both Kathy and Jan have 
something to eat if they each 
have a hot dog? yTs *§: 
12 If you were in a hurry to 
get home, would you take your 
time? rfr no'. 
13 If your dentist told you 
candy was not good for you. 
does she want you to eat a lot 
of it? yTs 
14 Have some people done 
things that others have been 
afraid to do? yB jib' 
is If you picked all the fruit 
off an apple tree, would the 
tree die? ns no 
16 Is it true that only monkeys 
eat bananas? «s N_0 
3 
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Sue helped Dad wash the 
car. 
Dad asked Sue to turn on 
the water. 
Sue didn't see where the 
hose was pointing. 
Then Dad yelled. He was 
very wet. 
1 What was Dad doing? 
a Washing windows 
cd Washing the car 
cd Watering the flowers 
2 What did Dad ask Sue to do? 
ccGet him something 
cd Dry the dishes 
cd Turn on the water 
3 Where did the hose point? 
cd At Sue 
cd At Dad 
cd At the car 
4 Whv did Dad yell? 
cd He was wet. 
cd He needed water. 
cd Sue was far away. 
R-3: Stories 
Snowy is a big white cat. 
She sits a long time under a 
big tree. 
When a leaf falls from the 
tree, she jumps at it. 
Snowy plays with the leaf for 
a time. 
Then she sits and waits for 
another leaf to fall. 
s Why is the cat named Snowy? 
cd Because she is white 
cd Because she plays in the snow 
cd Because she is so big 
6 Where does Snowy like to play? 
cd In the top of a big tree 
cd Under a tree 
cc In the snow 
7 What does Snowy wait for? 
cd A falling leaf 
Something to eat 
cr A mouse to jump on 
a Why does Snowy jump on a leaf? 
zz So it will not blow away 
— So she can eat it 
d That is the way she plays. 
Go on to the next p^e^ 
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R-3: Stories (continued) 
Sarah left her toy boat on the 
bus. She forgot to take the boat off 
the seat where she had put it. Now 
the bus was gone. 
Just then a lady came up to her. 
She said, "Is this your boat? 
Someone left it on the bus." 
"Oh. yes." said Sarah. "That is 









9 Where had Sarah left her boat? 
c=> On the floor of the bus 
c=3 On the seat of the bus 
do At school 
10 Why did the lady have the toy boat? 
o She wanted to take it home. 
a She wanted to play with it. 
a She wanted to give it to Sarah. 
11 How did Sarah feel after she 




12 What should Sarah do with her 
toy the next time she rides the bus? 
do Hold it 
.—i Put it on the seat 
,—> Put it on the floor 
Lilly painted her wagon. When 
she was done, her hands were red. 
Her legs were red. Even her nose 
was red. 
"What do we have here?" laughed 
her father. "You have painted your 
wagon and yourself. 1 can't tell 
which is which." 
"Oh. Daddy!" said Lilly. "You 
can tell. I am the one without wheels. 
13 How did Lilly get a red nose? 
a She fell in the wagon. 
a She got paint on herself. 
cd Her father got paint on her. 
14 How did Lilly's father feel 
about the mess? 
<—i He was angry. 
do He felt sad. 
i—i He thought it was funny. 
is Why did Father laugh? 
a Because Lilly had paint on her 
a Because Lilly painted her dog 
o Because he saw a funny wagon 
i6 Did Father really know which 
one was Lilly? 
rd No. She was red all over. 
cd No. She had wheels, 
d Yes. He was just joking. 
10 Co on to the next page^ 
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R-3: Stories (continued; 
19 What happened to Mike? 
cz: He fell in a hole. 
c=z He fell off a ladder. 
' He was late for supper. 
Mike and Dean had watched the 
men all day. The hole was getting 
bigger and bigger. 
When the men went home the 
boys went over to the hole. ,Mike got 
too close. Down he went. 
Dean ran for a ladder. A lady 
helped him carry it to the hole. 
Mike was lucky he was not hurt. 
He does not play near big holes any 
more. 
17 What were the men doing? 
cd> Making a garden 
cd) Digging a hole 
c=o Painting a house 
% , $ 
I 
20 How did Dean help Mike? 
cto He threw him a rope. 
cd He got a ladder. 
cd He pulled him out of the 
hole. 
21 Who helped Dean? 
cd A lady 
cd One of the men 
cd) No one 





is What did the bovs do when the 
men left? 
'Do Went home 
id Played on a ladder 
do Looked in the big hole 
23 What did the boys do this day? 
cd Dug a big hole 
cd Watched men work 
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APPENDIX C 
Iowa Test of Basic Skills 




A pelican uses its large bill and pouch like a 
scoop to catch fish. After the fish have been 
caught, the pelican tips its head so that the 
water runs out the side of its bill. Then the fish 
are swallowed. 
Baby pelicans must be fed until they are 
eight weeks old. The bird feeds the baby 
pelicans by passing partly digested food from 
its stomach back up to the pouch. The baby 
pelicans eat out of the pouch as if it were a dish. 
As the baby pelicans grow larger they go 
farther and farther into the pouch for food. 
Finally the baby’s head and neck are far inside. 
Make no marks in this booklet 
Amy took her pet skunk to an animal 
doctor, called a veterinarian. Her skunk. 
Stinky, wasn’t sick. Amy's dad said he 
should have a shot to keep him from getting 
rabies. That is the sickness that dogs have 
when people say they “go mad." Skunks 
and other animals can carry rabies germs, 
too, but they can be protected by a serum 
put in them with a needle. 
People were startled when they saw Amy 
walking down a city street with a skunk on 
a leash. But Stinky didn’t give off an odor. 
The little sacs that make and spray the 
sickening odor had been cut out in a 
painless operation when the pet was tiny. 





15. How does a pelican get food? 
1) It uses its claws. 
2) It uses its bill to get food from the water. 
3) It uses its bill to pull up worms and 
insects. 
4) It scoops insects out of the air. 
16. Why does a pelican tip its head after it has 
caught some food? 
1) To see better to fly back to its nest 
2) Because the food is so heavy 
3) To let water out of its pouch 
4) To feed its babies 
17. For how long must baby pelicans be fed by 
their parents? 
1) For ten days 
2) For eight weeks 
3) For six months 
4) Until they can swim 
18. What must a mother pelican do to feed her 
little babies? 
1) Hold her bill open 
2) Teach them how to catch insects 
3) Find worms in the ground 
4) Pull up water plants 
19. Why did Amy take her pet to the doctor? 
1) To get his tail cut off 
2) To get a license for him 
3) Because he was sick 
4) To get a shot to keep him from getting 
sick 
20. What does “veterinarian” mean? 
1) A person who has been to war 
2) A person who trains pets 
3) A person who takes care of sick animals 
4) A person who eats only vegetables 
21. What is the real name for the sickness 





22. Why do you think people were surprised to 
see Amy with her skunk? 
1) Because the skunk had a bad odor 
2) Because a skunk is a very unusual pet 
3) Because skunks are so mean 
4) Because it is against the law to have a pet 
skunk 
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The mother wolf spider loves her cocoon. She 
will fight for it until she dies. If her cocoon is 
taken from her. she goes out of her mind. She 
may even steal the cocoon of another wolf 
spider. 
As soon as the cocoon opens, two hundred 
tiny spiders climb out of it and onto their 
mother's back. The mother wolf spider carries 
her babies with her. She even carries them on 
her back when she goes hunting for food. If 
some of the baby spiders fall off her back, the 
mother spider will stop and wait for every one of 
her children to crawl back on. 
The mother wolf spider carefully turns 
herself in the sunshine so that every one of her 
babies gets enough sunshine to grow well. 
While the spiders live on their mother's back, 
they eat no food. They live on air and the part of 
the egg from which they grew. 
By the time the baby spiders are nine or ten 
days old, they leave their mother’s back. If any of 
the babies do not leave their mother’s back when 
she wants them to, she eats them. 
FT) Page 1C 
23. What will a mother wolf spider do if 
something tries to steal her cocoon? 
1) Pretend she is dead 
2) Fight the thief 
3) Hide the cocoon 
4) Give the cocoon to the father wolf spider 
24. What is inside the wolf spider’s cocoon? 
1) Baby spiders 
2) Food for the winter months 
3) The father wolf spider 
4) Spider silk to make a new web 
25. Where does the mother wolf spider carry 
her babies? 
1) In her mouth 
2) In a pouch 
3) On her back 
4) In her web 
26. What does the mother wolf spider do with 
the babies who will not leave their mother? 
1) Puts them in her web 
2) Pushes them out of the nest 
3) Leaves them in the sun to die 
4) Uses them for food 
27. Why does the mother wolf spider go 
hunting? 
1) To get food for herself 
2) To get food for her babies 
3) To find a larger home 
4) To find spider babies she has lost 
28. What does the mother spider do when her 
babies fall off her body? 
1) Eats them 
2) Walks over them 
3) Picks them up with her front legs 
4) Waits for them to crawl back on 
29. Why does the mother spider turn around in 
the sunshine? 
1) To hunt for food 
2) To feed her babies 
3) To sun her babies 
4) To get the cocoon to open 
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“Grandfather is coming to the city to see 
a doctor about his eyes,” said Mother one 
Saturday afternoon.“We'll have to clean up 
around here. He can't see very well. We 
wouldn’t want him to stumble and fall.” 
The whole family agreed to help. Father 
and Cindy worked outdoors. Mother and 
Scott worked in the house. They were busy 
all afternoon. That evening at mealtime 
everyone looked at each other. “What 
happened?” they all cried together. Father’s 
elbow was bandaged. Cindy had a bump on 
her head. Scott had two skinned knees. And 
Mother's wrist was tightly wrapped. 
“Well,” began Father,“I didn't see Scott’s 
bicycle lying in the driveway. I almost 
broke my arm when I fell over it.” 
“And I,” answered Cindy, “tripped over 
Father's rake. It was buried under some 
leaves.” 
“I was in a hurry to get my work done,” 
said Scott. “I piled all the books and 
clothing I picked up into one basket. The 
load was so high I couldn’t see the water 
someone had spilled on the kitchen floor.” 
“I was in a hurry, too," said Mother, I 
didn't want to bother getting the ladder to 
reach that burned-out light bulb. So, I stood 
on a shaky little table. I sprained my wrist 
when I fell.” 
Father looked serious.“Cleaning up will 
help evervone,” he said, and not just 
Grandfather." 
30. Why did the family decide to clean up? 
1) Their place did not look neat. 
2) Someone was coming to check on safety. 
3) Mother couldn't see very well. 
4) An older person was coming to visit. 
31. How did the family members act when they 
met to eat? 
1) Tired 3) Angry 
2) Surprised 4) Impolite 
32. What had happened to each person in the 
family? 
1) All had been burned. 
2) All had gotten cut. 
3) All had fallen. 
4) All had broken a bone. 
33. Which person had forgotten to pick up a 
tool? 
1) Father 3) Mother 
2) Scott 4) Cindy 
34. What did both Scott and Mother do 
wrong? 
1) They forgot to wipe up a spill. 
2) They stood on unsteady tables. 
3) They tried to rush their work. 
4) They didn't look where they were going. 
35. All of the injuries in the story happened 
because 
1) someone was careless. 
2) someone was lazy. 
3) of accidents that could not be helped. 
4) no one listened to Father. 
36. Why did Father look serious? 
1) He was scolding the children. 
2) He wanted to show he was saying 
something important. 
3) He was worried about Grandfather. 
4) He was sad because he didn’t finish his 
work. 
37. What does this story show? 
1) Older people must be careful when 
walking. 
2) First aid should be given at once. 
3) Parents should be more careful around 
the house. 
4) Safety is everybody's job. 
Go on to next page *• 
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Years ago, many saUors came down with a stranee 
bled"^ CaKCd SCUrVy' Th6ir l6gS SWelled and their noses bled^ They became so tired and weak they could not work. 
The men in charge did not know what could be wrong. 
The sailors got plenty of meat and bread to eat. Finally 
someone thought that this illness might be due to something 
the sailors did not eat! Fresh fruit and vegetables were 
scarce far out at sea. So, the British navy ordered each of its 
ships to carry a supply of limes, a citrus fruit somewhat like 
a lemon. Every sailor was to drink lime juice on long 
voyages. Lo and behold, the strange sickness disappeared! 
The limes, like most fresh fruit and vegetables, contained 
vitamin C. This vitamin both cures and prevents scurvy. 
The nickname Limey has stuck to British sailors ever 
since. And, people today follow their example by eating 
citrus fruits to keep well. A daily glass of fruit juice is a 
healthy reminder of the British sailors of long ago. 
V_ 
38. Why did the sailors become tired and 
weak? 
1) They worked too hard. 
2) They worked long hours. 
3) They did not have enough to eat. 
4) They did not eat the right food.* 
39. Which might be a sign of scurvy? 
1) Rosy cheeks 3) A rash 
2) Puffy ankles 4) A headache 
40. When were sailors most likely to get 
scurvy? 
1) After they had been at sea for a long time 
2) After they had eaten bread and meat 
3) After they had drunk lime juice 
4) After they had just gotten on their ship 
_/ 
42. Where did the nickname “Limey” come 
from? 
1) The color of the sailors’ uniforms 
2) The sailors’ native land 
3) One of the foods the sailors ate 
4) The way the sailors talked 
43. What can a person do to keep from getting 
scurvy? 
1) Drink plenty of milk 
2) Get plenty of exercise 
3) Not go on long sea voyages 
4) Eat plenty of fresh fruits and vegetables 
44. Why is drinking a glass of fruit juice every 
day a good idea? 
1) It helps wash down our food. 
2) It adds flavor and color to our diets. 
3) It supplies vitamin C. 
4) It helps clean the teeth. 
41. Which food would best help prevent 
scurvy? 
1) Beef 3) Doughnuts 
2) Grapefruit 4) Candy Level Here 
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Leon Kasek and his son Eric worked from 
morning till night to try to make a living from 
their rocky patch of land. Only rich farmers had 
an ox or a donkey to do the hard work. 
What a surprise it was when Leon and his son 
were invited to a big dinner given by the King. 
Eric was very excited. His father, although 
pleased, was thoughtful. “Son,” he said, "the 
King loves to play jokes. He will surely try to 
make us look foolish.’* 
At dinner, the King had Eric and his father sit 
next to him. He asked Eric many questions. The 
King was surprised at the boy’s keen answers. 
Finally he said. “Eric, I have one last problem for 
you. I wonder how you will solve it?" The King 
clapped his hands twice. A boy leading a donkey 
entered the room. Around the donkey’s neck 
hung a sign that read 
Everyone burst out laughing at Eric's father, 
whose face was very red. 
“Well, what can you do about that?" the King 
asked Eric. Eric thought. Then he called for a 
crayon. He quickly added a few letters to the 
sign around the donkey's neck. “I’m done, Your 
Highness," Eric said. “What!" cried the King. “Is 
that all?" Eric nodded. 
The King stepped up to the donkey. He read 
what Eric had written on the sign. Then he 
began to smile. “Here is a smart boy," he said to 
those who had laughed. “I had hoped to tease 
Leon Kasek. I had also hoped to stump his son. 
But the joke is on me. As a reward for Eric’s 
cleverness, I will give the donkey to Leon Kasek. 
He can be proud of his son." 





45. What did Leon do for a living? 
1) Raised donkeys 
2) Raised food 
3) Painted signs 
4) Worked for the King 
46. Why had the King invited Leon Kasek and 
Eric? 
1) To give them a good dinner 
2) To give them a donkey 
3) To make them look foolish 
4) To teach them a new joke 
47. In what way had the King hoped to tease 
Leon Kasek? 
1) By giving him a donkey 
2) By giving his name to a donkey 
3) By asking his son many questions 
4) By having him sit next to the King at 
dinner 
48. Who owned the donkey that entered after 
the King clapped his hands? 
1) The boy who led him 
2) Eric Kasek 
3) Leon Kasek 
4) The King 
49. What was the King’s last problem for Eric? 
1) To get the sign off the donkey 
2) To ride the donkey 
3) To protect his father from shame 
4) To tell a joke everyone would laugh at 
50. Which would be a good name for this 
story? 
1) “A Joke on the King” 
2) ”A Foolish King” 
3) “The King’s Donkey" 
4) "Father and Son" 
51. How did the King act after his joke had 
backfired? 
1) Disappointed 3) Ashamed 
2) Angry 4) Generous 
138 
52. Which of these would be most likely to have 
eyeshine? 
1) A fly 3) A crow 
2) A wolf 4) A turtle 
53. Why do a cat's pupils open wide at night? 
1) To let in more light 
2) To help others see the cat 
3) To help the cat go to sleep 
4) To show off the cat's eyeshine 
54. How does eyeshine help tigers and deer? 
1) It frightens their enemies away. 
2) It makes them look like tame house cats. 
3) It helps them find something to eat at 
night. 
4) It helps them stay awake. 
55. How much light do animals with eyeshine 
need to see in the dark? 
1) They need as much light as a person 
needs. 
2) They need as much light as animals 
without eyeshine need. 
3) They need to have a shiny or glowing 
light. 
4) They need very little light to be able to 
see. 
0 Page 17 
Joe was a talking bird. He lived in the bird 
house at the zoo. The sign below his cage said: 
Hill Myna from Sri Lanka 
Related to the Common Starling 
— - “ • • ' 
V Joe liked to call attention to himself. He would 
cry out, “Here’s that talking bird." If a visitor 
»' •• •“ • !• I. • 
stopped by his cage, Joe would ask, “How are 
you?". UsualIy the visitor would answer, “Fine. 1 
How are you?" No matter what the weather was, 
Joe s reply would be, “Fine. Just fine. Nice day." » 
Joe .could, also copy different voices.' People 
.looked around for a child when he said, “I want 
.to see the monkeys. ’»• ■ ■ \ 
\V.?Ahe zookeeper said Joe could not think like a 
•v -.j *-.--.vi-.'.v, • > | 
person. He could only repeat exacuy what he 
.heard. But he still surprised manyvisitors to the ; 
bird house. They could hardly believe their ears : 
~ ••itgj.-f• >> »<•- 11\T..■■*..•,v; »/,.*• . ■--»« ». *rr-i>-. . . | 
-Wh^n 5 Kinr Klirlr kir/4 »•>i/J '441_T^ 1 1 n • * 
56. Why were many visitors to the bird house 
surprised? 
1) They were greeted by a bird. 
2) They saw a big black bird. 
3) They saw a bird that could think. 
4) The birds were not in cages. 
57. Why did Joe say, “I want to see the 
monkeys," the way he did? 
1) He wanted people to baby him. 
2) He liked to talk with children. 
3) He was not a full-grown bird yet. 
4) He had heard the sentence spoken that 
way. 
58. What does the story suggest about Joe’s 
reply “.. .Nice day ”? 
1) Joe knew what the weather was like. 
2) Someone had told Joe about the weather. 
3) Joe always said the same thing about the 
weather. 
4) Joe wanted to say nice things to the 
visitor. 
59. Which best tells about Joe’s talking? 
1) It was like a person's in every way. 
2) It was a very good job of imitating. 
3) It was very childish. 
4) It was loud and harsh. 
Go on to next page ► 
139 
Page 18 
On the high mesas above our canyon, 
spring came early that year. The pirion 
trees shook off their coverings of snow in 
the month of the deer. Warm winds 
melted the snow, and blue water gathered 
under the trees and ran through the 
meadows and down the steep barrancas. 
Far to the north, where the stone walls of 
the canyon stand so close together that 
you can touch them with your 
outstretched hands, the waters met and 
flowed toward the south, past Spider Rock 
and Lost Sheep Mountain, at last in a big 
loop past our village. 
The day the waters came was a 
wonderful day. 
I heard the first sounds of their coming 
while I lay awake in the night. At first it 
was a whisper, like a wind among the dry 
stalks of our cornfield. After a while it 
was a sound like the feet of warriors 
dancing. Then it was a roar that shook the 
earth. I could hardly wait until the sun 
rose. 
When the first light showed in the east, 
I hurried out to see the river running. My 
father and mother and my sister, Lapana, 
had seen early springs many times 
before, so they were sleeping. 
I stood alone in the orchard, where the 
peaches grow. It was a miracle. 
Yesterday there was nothing to see save 
bare trees and wide stretches of yellow 
sand. In one night everything had 
changed. The trees had begun to bud,and 
the sand lay deep under blue, rushing 
water. 
60. Who else' besides the Indian girl, saw the 
river running at sunrise? 
1) No one 
2) A sister 
3) The whole family 
4) The whole village 
61. How did the waters sound at first? 
1) Like loud drums 
2) Like soup boiling in a pot 
3) Like rain dropping from leaves 
4) Like autumn leaves blowing across a 
field 
62. What does the girl mean when she says the 
water sounded like “the feet of warriors 
dancing”? 
1) She could barely hear it. 
2) The sound echoed in the canyon. 
3) The sound got louder and louder. 
4) The sound got farther and farther away. 
63. When did the girl first know that the spring 
waters had arrived? 
1) During the afternoon 
2) During the night 
3) At sunrise 
4) At sunset 
64. Why was the Indian girl alone in the 
orchard? 
1) Her family had gone to the mountain. 
2) Others had seen the sudden change 
before. 
3) She did not want anyone else to know her 
secret. 
4) Her family sent her to find out what was 
making so much noise. 
65. How does the girl seem to feel about the 





66. What happened to the sound of the river 
water as morning approached? 
1) It got louder. 
2) It got quieter. 
3) It stopped. 
4) It could not be heard. 
67. Why did the girl say the coming of spring 
was a “miracle”? 
1) The village had prayed for rain. 
2) Many people were sick that winter. 
3) The winter had been very cold. 
4) The change from winter to spring came 
suddenly. 
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